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IWTRODUCTION 
Soil organic matter presents a perplexing problem to 
the chemist, the microbiologist, and the soil fertility 
expert. It has not been fully characterized chemically. 
Its biological nature and Its effect upon biological 
processes as yet have not been elucidated, and Its re­
lationship to the fertility of a soil Is far from clear. 
Prom a practical standpoint and because of the com­
plexity of the material it has proved more profitable to 
study organic matter on the basis of what it does rather 
than what it is. In general the concept has been that 
soils high in organic matter are most desirable and par­
ticularly so if that organic matter contains a large amoimt 
of nitrogen. The carbon-nitrogen ratio is a relationship 
that has been widely used in evaluating the fertility level 
of soils. This concept has tended to over-simplify the 
situation since the carbon-nitrogen ratio does not infer 
the relative ease of decomposition of various organic 
compotinds or their utilization by plants and microbes. 
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It Is true that the carbon and nitrogen cycles in soil 
have a complex interrelationship. Pood supply is one of the 
factors influencing microbial activity and nitrogen trans­
formations and particvilarly important is the quantity and 
quality of the organic matter present in the soil. 
Addition of high-energy carbonaceous material to a soil 
resxilts In the rapid conversion of soil Inorganic nitrogen 
to microbial protein from which it is released slowly upon 
death and disintegration of the organisms. Any factor which 
accelerates or inhibits microbial activity will have a marked 
Influence upon the nitrogen status of a soil. The physical 
factors, as well as the chemical, are important in this 
respect. The ability of the organisms to oxidize complex 
organic compo\mds, produce ammonia from proteins, oxidize 
ammonia to nitrate, and bring about a great number of 
other biological tranalbrmations is influenced by temper­
ature, moist\ire, and oxygen tension. If the environment is 
unfavorable with respect to any one of these, the microbial 
development and consequent biochemical transformations will 
be curtailed to a degree. 
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The maintenance of organic matter at a high level tmder 
cropping systems has proved difficult If not Impossible. 
Where crops are removed the level of organic matter has 
steadily declined. Attempts to replace this vanishing soil 
carbon through the use of barnyard manure, green manures, 
and crop residues have largely failed. Organic matter may 
be desirable In large amounts for some purposes, yet It 
must be In a steady state of decomposition If It Is to 
exert Its effect upon the fertility status of the soil. 
Soil organic matter vas once believed to be relatively 
Inert and resistant to biological attack. Actually, however. 
It may be very susceptible to normal decomposition processes. 
With the advent of tracer techniques It became possible to 
elucidate In part the pathway of decomposition and trans­
formation within the soil. The use of Isotopes has made 
available certain Information that could not be dstalned 
by ordlna3?y chemical methods. 
In this dissertation are reported the results of a 
nmber of experiments designed to clarify the factors which 
Influence the rate of decomposition and nitrogen release 
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from plant materials and to determine in part the plausi­
bility of the concept that plant residues may accelerate 
rather than retard the steady decline of soil organic 
matter. 
The effects of moisture content, moisture fluctuation, 
and aeration, coupled with the effect of easily decomposed 
plant materials, upon the decomposition of the relatively 
resistant soil organic fraction have been studied. Plant 
l4 
materials labeled with C have made possible the determi­
nation of the pattern of decomposition of residual soil 
carbon. 
Also reported are experiments showing the simultaneous 
immobilization and mineralization of nitrogen upon the 
addition of plant residues to soil. The stable isotope, 
was used in this area of the investigation. 
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HISTORICAL 
The Importance of organic matter to crop growth has 
been a subject of study and concern for many centxirles. 
The use of manures in ancient times gave rise to the idea 
that plants fed on substances which corresponded to their 
own nature. Following the Renaissance this belief was 
strengthened markedly by the discovery that soil "humus" 
contained nitrogen, one of the most important plant consti­
tuents. This led to the humus concept of plant nutrition 
which was strongly advocated by Thaer, The |i\amus concept 
lasted until l840 when Liebig's theory of the utilization 
of mineral and gaseous nitrogen was proposed. 
The relationship of organic matter to soil fertility 
has been studied extensively. Its functions may be 
physical, chemical, or biological. 
The importance of organic matter in relation to 
physical properties was studied by Davy in England and by 
Schubler in Germany in the early part of the last century. 
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but little additional attention was paid to it until soil 
physics became a prominent science. Organic matter is knovn 
to exert an influence on such soil properties as cohesion, 
structure, porosity, tilth, and temperature. 
Numerous workers have studied the effect of organic 
matter on plant nutrition and growth. Organic matter, 
through biological decomposition, furnishes mineral plant 
nutrients and serves as a storehouse in the soil. Moreover, 
there is evidence that plants may use small quantities of 
organic compounds in normal growth. 
The biological importance of organic matter is indicated 
by its Influence upon the development of the soil microflora. 
Microbiologists discovered long ago the stimulatory effect 
caused by this energy-yielding material. 
Concept of Soil Organic Matter 
The term "humus" has been used in a multitude of ways. 
The Romans used it to designate the soil as a whole. 
Wallerlus (52b) in I76I was the first to define it in terms 
of decomposed organic matter, but the term was still vague. 
Many subsequent investigators have proposed methods for the 
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separation and identification of "so-called" hvimus fractions. 
Fractionation products vere isolated from soil liydrolysates, 
purified by various moans and actually given specific chemical 
names, Eller and Koch (l4b) added to the confusion when they 
foxmd that on oxidation of phenol and its derivatives, com­
pounds were formed which were similar to the natural "humic 
acids". Because of the confusion in nomenclature and the 
questionable purity and chemical identity of the "himiic 
Isolates" Salesman (48) proposed that the whole system of 
"humic acids" be discarded and that for historical reasons 
the term "humus" be used to refer to the organic matter of 
the soil as a whole. 
numerous attempts have been made to characterize soil 
orgejiic matter (22, 28), Its relationship to known com­
pounds and to plant and animal constituents has been studied . 
in great detail. Because of its complexity, quantitative 
research in this line has been difficult. For many years 
soil organic matter was thought to be that portion of added 
material which could not be attacked by microbes and hence 
remained in the soil. It was believed to consist largely 
of lignln. and lignin derivatives. 
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Compounds vhlch have been identified in soil organic 
matter may not exist therein per se but may be merely 
artefacts of the isolation procedure. 
Soil organic matter is no longer considered to be inert, 
biologically resistant material. Rather it is an exceedingly 
active fraction, responsible for numerous soil processes. 
Instead of being undecomposed plant material it is now known 
to consist in large measure of products of microbial 
synthesis and much of this is in the form of active and 
viable cells. It is this portion of the organic matter 
that is responsible for the multitude of reactions that 
ultimately result in release of plant nutrient elements. 
Resistant Nature of Organic Matter 
Our ideas concerning the relative resistant natvire of 
soil organic matter have evolved from the early opinion that 
humus is decomposed very slowly. The nitrogen present in 
organic combination is thought to be slightly available and 
a number of explanations have been given to account for this. 
Waksman and Iyer (52a) postxilated the existence of com-
po\ands which he termed "ligno-protein complexes". These com­
plexes were considered to fix protein in a form resistant to 
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attack by microorganisms whereas proteins in the uncombined 
state are easily hydrolyzed. The type of combination is not 
at all clear and it is diffictilt to imagine any simple linkage 
that would completely inhibit proteolytic action. Worman (28) 
expressed doubts that combination to form a roughly spherical 
molecule could accomt for any degree of resistance since 
very few of the peptide linkages could be blocked, 
Bennett (8) indicated that there was a possibility that 
some nitrogen in the form of ammonia might be fixed by 
lignin compounds. Another explanation of the unavail­
ability of organic nitrogen put forward by Ensminger and 
Oieseking (15* 16* 17) does not involve lignin or other 
resistant constituents of plant material but postulates an 
organic matter-clay combination that imparts biological 
resistance to the organic portion. They demonstrated that 
mixtures of proteins with clay minerals are much less 
susceptible to proteolytic action than the proteins alone. 
The active clay minerals are of the expanding lattice type. 
Complex organic cations had previously been shown to be 
adsorbed within the lattice spacings of montmorillonitic 
clays and the supposition is made that proteins behave in 
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like manner. No adsorption was observed with kaollnltlc 
clays. Goring (l8b) found that the hydrolysis of microbial 
organic phosphorus was greatly retarded when the material 
was mixed with clay. As far as soil is concerned it must 
be assumed that the adsorption sites are largely satisfied 
or that the reaction proceeds very slowly for proteins added 
to soil are not stabilized but are rapidly mineralized xmder 
most circumstances (28), 
Maintenance of Organic Matter 
The question of the level at which organic matter can 
or should be maintained is a perplexing one. Virgin soils 
soon lose a large proportion of their carbonaceous material 
when they are exposed to cropping practices. This fact has 
caused a great deal of concern in some qioarters, and attempts 
have been made to hold the organic matter content at a high 
level. Advocates of this policy recommend that green 
manures and crop residues be added to the soil. 
Waksman and Diehm (49) and Waksman and Gerretsen (50) 
found that a large percentage of barnyard manure and oat 
straw remainsd after nine months decomposition, and they 
concluded that these materials were valuable in btiilding up 
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soil carbon. These studies vere carried out In the absence 
of soil. Peevy and Norman (30) found that a considerable 
portion of strav remained after decomposition for 833 days. 
Their additions vere of the order to 10 percent or 100 tons 
per acre. 
Pinck ©t al. (33j 3^) using carbon balance experiments 
concluded that plant materials vere an excellent means of 
maintaining soil carbon. They claimed that from 30-40 percent 
of the added carbon remained after a year's time. They also 
found very little difference due to age of plant material, 
the young succulent plants giving values almost as high as 
the more mature ones. 
The fact that the organic matter content of soils does 
decrease vith cropping regardless of treatment is well known. 
Dodge and Jones (l4a) found with a prairie soil that a con­
tinual loss cf carbon and nitrogen occurred regardless of 
the cropping system or fertilizer program used. 
Plice (35) concluded that green manures are neither 
conducive to increased yield nor to maintenance of organic 
matter. In a study covering sixteen years of green manuring 
he foiaid that oat yields were actually lover on green manure 
- 12 -
plots than on untreated, plots and that organic matter and 
available nutrients vere also lower In the former case. 
The idea that manurlal treatments might even accelerate 
the decomposition of soil organic matter was first alluded 
to by Lbhnis (25) who attributed high recoveries of nitrogen 
in green manure experiments to increased mineralization of 
humusx 
In 1931 White (53# P-^33) stated, "Manurlal treatments 
which stimulate the growth of higher plants also encourage a 
more vigorous growth and activity of soil micro-organisms 
associated with the decay of soil vegetable matter". This 
reconciles the view that soil organic matter is relatively 
inert with the well known difficulty of permanently raising 
the organic matter level. Jensen (23, 2^) showed that added 
carbon is soon lost from soil, and Goodding and McCalla (l8a) 
concliided that the amount of readily available energy 
material determined the amount of carbon lost. 
More recently Broadbent (11) and Broadbent and Noman 
(13) have studied the situation using tracer techniques. 
They used plant material labeled with and Prom 
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these experiments they could determine the source of the 
carbon dioxide given off in decomposition and did not have 
to rely on soil checks. 
Broadbent found that when sucrose and cellulose were 
added to soil they were almost completely decomposed in a 
short time, The decomposition of soil organic matter was 
accelerated by the addition of carbonaceous material and 
his experiments indicated that this addition might possibly 
resiilt in a net decrease of soil carbon. He fo\md that 
nitrogen release was accelerated to a greater extent than 
decomposition of the organic matter as a whole, 
Broadbent and Norman (13) found that the addition of 
Sudan grass to a sandy loam soil accelerated the decompo­
sition of the soil carbon several fold. They felt that 
"green manuring" woxald have to give way to"brown man\aring" 
or "lignln manuring" if the desired object was maintenance 
of organic matter, 
v/Pactors Affecting Organic Matter Decomposition 
Since carbon and nitrogen transformations in the soil are 
considered to be strictly biological, any factor which in­
hibits or accelerates microbial activity will have a corre­
sponding effect upon these transformations. 
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One of the most critical factors affecting microbial 
activity is moistiare. Bartholomev and Norman (7) foimd a 
characteristic threshold moisture content for each of several 
substances examined. The lower limit ranged from 10-12 
percent for Stidan grass roots to 20 percent for alfalfa. An 
increase in moisture content in the lower moisture range was 
more Influential in promoting Increased decomposition than a 
comparable moisture Increase in the upper moisttare range. 
They concluded that neither moisture tension nor molstvire 
content could be used wholly to explain the inhibition of 
microbiological activity at low moisture contents. 
In soil studies Bhaumlk and Clark (9) found that the 
moisture tension at which maximm carbon dioxide was evolved 
varied for different soils. For all soils, however, the 
peak was at, or very near to, the moisture tension at the 
aeration porosity limit, taken by convention at 50 cm. of 
water. Bollen (lO) fotind the optimum moisture content for 
respiration to be about 75 percent of the water holding 
capacity and Oreaves and Carter (19* 20) concluded that the 
optimum moisture content varied depending upon the process 
being carried out. That is, production of ammonia was 
-  1 3  -
greatest at 6o percent of the water holding capacity while 
nitrification was greatest at a sll^tly lower moisture content. 
Rahn (37) measured the thickness of moisture films adhering to 
soil particles and concluded that if the film became less than 
10^ in thickness metabolism was retarded because diffusion of 
nutrients and waste products decreased. 
The partial pressxire of oxygen has a marked influence 
on a number of soil processes and controls not only the rate 
of decomposition but also the nature of the products formed, 
Pontovich (36) and Acharya (l, 2) have studied aeration effects 
and concluded that total decomposition may be greatly in­
hibited under anaerobic conditions. Nitrogen reqiiirements 
are less for anaerobic decomposition and a portion of the 
carbonaceous material is converted to organic acids and 
methane rather than to carbon dioxide. 
The effect of nitrogen content has been studied by a 
number of workers. Bollen (10) maintained that the carbon-
nitrogen ratio was the most important single factor in 
controlling the evolution of carbon dioxide. Richards and 
Korman (38) calcxilated nitrogen factors for a number of 
materials and found that the nitrogen level should be about 
1.2 percent of tie carbonaceous material for optimum 
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decomposltlon. Plnck, Allison and Gaddy concluded that a 
cartoon-nitrogen ratio of 35 or a nitrogen content of 1.2 
percent was necessary to prevent immobilization of soil 
nitrogen during decomposition. 
Waksman and Heukelekian (5I) fo\md that whereas 5^ 
percent of a one percent addition of cellulose to soil was 
decomposed after 18 days when no nitrogen was added, 80 
percent was decomposed in the same length of time when a 
small amount of ammonium sulfate was added. 
Not only is the nitrogen content important, but the 
general composition of the organic matter as a whole exerts 
a marked influence on the decomposition pattern. Peevy and 
Norman (30) and Pinck et al. (32, 33) have studied the effect 
of plant composition on the rate of decomposition and on 
the nature of the resultant products, Allison noted that 
even thotigh nitrogen was added to materials low in nitrogen 
the decomposition was not similar to that found in high-
nitrogen plants. 
In field experiments Salter and Green (43) found that 
residues of corn were of little value in conserving soil 
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organic matter while oats were notably effective. These 
results cannot be explained on the basis of the nitrogen 
content of the two plants. 
Broadbent and Bartholomew (12) added varying quantities 
of oat straw to soil and studied the rates of decomposition. 
The rate was found to be inversely related to the quantity 
of straw added. The less rapid rate at the higher rates of 
addition cotild not be explained on the basis of mineral or 
aeration differences. They suggested that microbial 
activity might be limited by a combination of physical and 
blotic factors which restrict growth in proportion to the 
available space. This work bears out some earlier work of 
Vaksman and Heukeleklan (31) who showed that large additions 
of sawdust to soil decomposed relatively slowly in relation 
to small additions. Viljoen and Fred (4?) likewise fotind 
that the larger the addition of sawdust the slower the 
liberation of nitrogen from soils to which blood meal had 
been added. 
Broadbent and Bartholomew found further that increasing 
the rate of Sudan grass addition increased the rate at which 
soil carbon was decomposed. The rate of decomposition of 
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neither the added Sudan grass nor the soil organic matter 
vas proportional to the amount added. They used Sudan grass 
enriched with to measure the plant carton losses apart 
from losses of soil carbon. 
Another factor which has been only slightly investigated, 
that of alternate wetting and drying, has been shown to be 
stimulatory to microbial activity (l8a). 
The Nitrogen Fraction of Organic Matter 
Nitrogen is intimately associated with carbon in the 
soil for in most areas it occurs almost entirely in the 
organic form. These nitrogenous compounds are presumably 
mostly of microbial origin. Hobson and Page (22) have 
isolated several nitrogen fractions from soil and they state 
that the distribution of nitrogen therein is very similar 
to that found in many proteins. This field is only slightly 
explored and the nature of the organic complexes and the 
factors controlling their availability present many per­
plexing problems. 
Throughout the "himilc acid" era nitrogen was regarded 
as an Impurity in soil organic matter rather than as a 
characteristic major fraction of prime importance from a 
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fertility standpoint. Agrlctilture in many areas is largely 
dependent on the steady release this element which oocups 
so slowly that only a few pounds per acre may be available 
at any one time. This microbial nitrogen is either inherent­
ly resistant biologically, or it is in some way stabilized 
since only a small fraction becomes available in any one 
season. 
Utilization of Nitrogen by Microbes 
Microbial growth in the soil is facilitated by the 
presence of available nitrogen. Organic soil nitrogen as 
well as inorganic forms may be readily available to an 
active microbial pop\ilation (13). If the added carbo­
naceous energy material Is low in nitrogen, the soil 
organisms will immobilize any available inorganic nitrogen 
present. If the substances undergoing decomposition are 
high in nitrogen, sufficient nitrogen will be released to 
supply the needs of the microflora. 
Pinck, Allison and Gaddy (3I) report that nitrogen 
is inactivated if the carbon-nitrogen ratio of added plant 
material is greater than 35 while some nitrogen may be 
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released in the form of ammonia and nitrates if the ratio 
is smaller than this. Norman's nitrogen equivalent 
(0.7 - 0.9^) is a measure of the efficiency of the organ­
isms and corresponds to that amomt which is immobilized 
during decomposition. However, there is not a strict 
correlation between the rate of decomposition and the 
total nitrogen or the carbon-nitrogen ratio. Richards and 
Norman (38, p.1777) state that "there is no direct relation­
ship between the composition of plant material and the amount 
of additional nitrogen immobilized. The nitrogen factor is 
only an equilibriiam value and materials high in nitrogen 
may still cause immobilization of inorganic nitrogen because 
of its preferential use by microorganisms". 
Hiltbold, Bartholomew and Werkman (21) studied immobi­
lization Isotopically and found that corn stalks caused 
greater iramobilization of nitrogen than! alfalfa or fallow. 
Mineralization in fallow soils was about twice as great as 
iramobilization and hence they concluded that for every two 
parts of nitrogen mineralized from soil organic matter one 
part was reused by the soil microflora. 
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Release of Nitrogen 
The release of nitrogen depends upon the microbial 
population and upon the chemical nattire of the decomposing 
organic matter. In fallow soils mineralization may be 
appreciable. Schloesing (4^, 45) studied the factors influ­
encing this mineralisation and concluded that aeration and 
moisture content were of prime importance. Salter (42) 
stated that materials with carbon-nitrogen ratios greater 
than 10 decomposed with a loss of carbon while those with 
ratios smaller than 10 decomposed with a loss of nitrogen. 
He father luoliitalru d that nitrate was released to plants 
only when the carbon-nitrogen ratio of the organic 
material decreased to 10, 
Apparently release of nitrogen does not begin when 
immobilization ends but the two processes proceed simul­
taneously. In cases where the nitrogen percentage is low 
net release may be extremely slow. Broadbent and Norman 
(13) foimd that small quantities of nitrogen were released 
after two months from a mixture of oat straw and calcium 
nitrate where the nitrogen content was equal to 0.94 percent 
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of the weight of the straw while appreciable quantities 
were released where the nitrogen content was 1.34 percent. 
It appears that carbon and nitrogen are removed 
from the soil at approximately the same rate. The carbon-
nitrogen ratio may vary between soils or it may vary within 
a soil with time but the range of variation is extremely 
small. 
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EXPERIMENTAL 
Materials and Methods 
Plant materials 
Introduction of labeled carbon. The plant materials 
used In the decomposition studies contained radioactive 
carbon. They were grown In the enclosed chamber shown In 
Figures 1 and 2. In order to Insure uniformity of distri­
bution of the throxighout the carbonaceous material, the 
plants were placed In the chamber soon after germination. 
Temperature and molstiire were controlled as closely as 
possible to prevent deleterious effects of mold growth. 
In chamber tests some mold growth was evident In the 
vermlcullte and germination and seedling survival were 
reduced. For this reason seeds for growth of tagged plant 
material were germinated under controlled conditions before 
being placed In the growth chamber. The mold growth had 
little effect on the plants after emergence. 
Figure 1, Front view of enclosed chamber showing plants 
and air circulation apparatus. 
Flgiire 2. Rear view of enclosed chamber 
showing control apparatus. 
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The plants were grown in exploded vermicxillte rather 
than soil In order that the level of radioactive carbon in 
the plant material could be maintained constant. The 
carbon in the plants came solely from labeled COg which was 
released from a solution of sodium bicarbonate by the addition 
of hydrochloric acid. The COg concentration in the atmos­
phere within the chamber was maintained at a level ranging 
from 0.03 percent to 0.3 percent. There was an indication 
in preliminary experiments that levels higher than this 
were toxic to soybeans. The COg in the chamber was measured 
each day (twice each day during periods of high photo-
synthetic activity), and sufficient was added to bring it 
up to the maximum level. The plants were watered by a 
continuous system whereby moisture transpired by the plants 
was condensed in water cooled condensers and collected in 
a central container, from whence it traveled by gravity flow 
back to the plants. Provision was made for adding or remov­
ing it as the occasion demanded. Nutrients were added in 
sufficient quantity at the beginning of the experiment so 
that no subsequent additions were necessary. The plants 
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remained in the chamber for about eight weeks. At the con­
clusion of the growing period the COg level was allowed to 
drop to a level below that of noiTual air at which point 
it was not considered dangerous. The plants were harvested* 
air dried, and groimd in a Wiley mill to pass a 20 mesh 
sieve. 
Introduction of tagged nitrogen. The plants used 
in the nitrogen transformation experiments contained an ex-
15 
cess of N They were grown in exploded vermiculite to 
prevent in so far as possible any dilution of the original 
nitrogen. A solution of oalcitua nitrate containing 8.2 
percent excess and solutions of magnesium sulfate, 
monopotassium phosphate and trace minerals were supplied at 
the beginning in sufficient quantities so that no subsequent 
nutrient additions were needed. There was essentially no 
dilution of tagged nitrogen in the corn but a slight amount 
occiirred in the soybean material. The corn residue con-
15 
tained 1.3 percent nitrogen with 8.2 percent excess N . 
The soybean straw contained 2.3 percent nitrogen with 
6.9 percent excess 
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Incubation apparatus 
The apparatus used In this experiment Is essentially 
the same as that described by Bartholomev and Broadbent (5). 
Details are given In Figures 3, 4 and 5. Dried, COg free 
air vas passed Into htamldlfylng chambers Inside the Insulated 
box. These chambers brought the relative humidity to 100 
percent and prevented drying of the soli samples throughout 
the course of the experiment. The air was then passed 
upwards throvi^ the soli contained In glass filter tubes 
and thence to the carbon dioxide absorption apparatus. 
The rate of gas flow through the Individual tubes was 
controlled by the use of calibrated capillaries which 
allowed approximately eqxial rates In all cases. The presstire 
differential across the capillaries was kept constant by 
means of a vacuum regulator shown In Figure 5« Each capil­
lary permitted the flow of approximately 160 ml. of air per 
hour so that the soli air was changed rather frequently. The 
insulated box was heated by a coll at the bottom and regu­
lated by a thermo-regulator at the top. The temperature 
was maintained at 30® 0 0.5 throiighout the experiments. 
The carbon dioxide resulting from decomposition was absorbed 
i - ) I 4".| I lilltj 
Flgxire 4. Arrangement of Pettenlcoffer tubes and control capillaries 
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Figure 5« Schematic diagram of Incubation apparatus. 
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in the Pettenkoffer tubes containing a known amount of 
standard base. The evolution was checked periodically by-
precipitating the carbon dioxide with barium chloride and 
titrating the excess base with standard acid. The pre­
cipitate was checked for radioactivity to determine the 
sovirce of carbon. 
Soils used in the experiment 
The soils used in the various parts of the experiment 
represent a rather wide range of soil type, texture, parent 
material, carbon content and pH. Some of the characteristics 
are shown in Table 1, 
Table 1 
Source and Characteristics of Soils 
Used in the Investigation 
Soil Location Great soil Texttire Carbon pH 
(county) group content 
Webster Story Wiesenboden Silty clay loam 3.024 7.0 
Muscatine Marshall Brimigra Silt loam 3.313 6.5 
Monona Monona Brunigra Silt loam 2.139 6.5 
Luton Monona Wlesenboden Clay 3.384 6,7 
Clinton Jefferson Gray Brown Silt loam 1.449 5.6 
Podzol 
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Preparation and coimtlng of barium carbonate samples 
The assembly used In preparing samples for counting Is 
shown In Figure 6, The filter assembly, attached to a water 
aspirator, consisted of a sintered glass filter of medium 
porosity and a sleeve that was secured with rubber bands. 
A weighed filter circle was placed on the glass filter, and 
the sleeve was clamped into position. An aliquot of the 
aqueous suspension of barium carbonate sufficient to give 
at least 100 mgm. of dry barium carbonate was washed into the 
sleeve and filtered rapidly. The precipitate was washed 
thoroughly with distilled water to remove any traces of 
barium chloride or soditmi chloride which mi^t cause errors 
in counting. It was then rinsed with alcohol and partially 
dried by drawing air through it. To ensure complete drying 
the sample was then placed under a heat lamp for three 
minutes. This minimized any exchange reactions that might 
otherwise have occurred between the barium carbonate and the 
atmospheric carbon dioxide (4, 53)• To facilitate rapid 
preparation of the samples, six such tinlts were used 
simultaneously. 
- 3^  -
SLEEVE 
FILTER PAPER 
SINTERED 
GLASS FILTER 
FILTER FLASK 
Figtire 6. Details of filter system for preparation 
of barium carbonate samples. 
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During the early part of the experimental period, 
counting was done with a flow gas counter because of its 
high sensitivity and because of the low energy of beta 
radiation. 
The extreme variability in counts recorded by this 
counter made its use Impractical, however, and a thin mica 
window counter was subsequently used. While its sensitivity 
was of a lower order, its variability was essentially nil. 
The degree of accuracy was reconciled with the time 
reqtiired to obtain that accuracy. A limit of two five-
minute counts was placed on each sample. In many cases this 
was more than enough time for 1 percent accuracy. As time 
progressed and the samples became more diluted the accuracy 
dropped to about 1.5 - 2.0 percent. In general it may be 
said that the accuracy was of the order of 2 percent or 
better. 
Specific activity determinations of the samples were 
not needed because the information desired could be obtained 
by measuring dilution of the tracer. The simplest method 
of doing this involved the use of "infinitely thlclc" samples. 
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It vas found that 100 mgm, samples gave maxlmtim counts end 
hence an attempt was made to prepare allquots of this size 
or larger. Where the total sample did not contain this 
amount of harlum carbonate, corrections were applied by the 
use of a standard curve. 
Incubation conditions and procedures 
The temperature was maintained constant at 30° C 0.5. 
This was considered to be near the optlmm for decomposition 
processes. Moisture content In all experiments except that 
In which It was the factor being studied, was maintained at 
150 percent of the moisture equivalent. Most of the previous 
workers have used a moisture content related to the molsttire 
holding capacity, but since moisture equivalent Is a more 
reproducible value. It was used as a basis for determining 
the amount of water used. The optimum moisture content 
range for decomposition Is fairly wide, and I50 percent of 
moisture equivalent fits well within this range for the 
soils used. 
The plant materials were prepared, stored, and weighed 
for experimental use In an air dry condition. The 250, 500 
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1,000 and 3^000 mgtn. additions of both corn and soybeans 
contained respectively 63, 125* 250, and 1,250 mgm. of 
carbon. The low carbon percentage resiilted from the moisture 
content, the age of the plants and perhaps the conditions 
under which they were grown. 
Samples of soil with and without the addition of plant 
material were incubated in a controlled environment and 
carbon losses and/or nitrogen changes were determined after 
various intervals of incubation. The use of isotopes in­
corporated into the plant residues or fertilizer permitted 
a measurement of the quantity of carbon or nitrogen origi­
nating from the plant residues, the soil organic matter, or 
the fertilizer. 
At the conclusion of the nitrogen experiments the soils 
were leached with normal sodium chloride solution acidified 
to pH 1, The inorganic nitrogen was determined by the 
Devarda distillation procedure and subsequent titration. 
The ammonia from the ammonium sxilfate thus obtained was 
distilled into an equivalent amount of sulfuric acid and the 
distillate evaporated to dryness. Analysis for was 
made on the aimaonivun sulfate residue (27). 
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Decomposition of Plant Materials and Its 
Influence on the Loss of Soil Organic Matter 
Effect of corn stalk additions over extended incubation periods 
Procedure« The effect of plant material additions on the 
decomposition of soil organic matter over extended time periods 
was studied in the presence of varying concentrations of 
carbonaceous materials. Soils varying in carbon content were 
used in order to provide a better estimate of the effect on 
agricultural practice as a whole. Heretofore studies have 
been limited to a narrow range. 
Ground corn stalks labeled with were added in 0.25, 
1.0 and 5oO gram amounts to 100 gram samples of Webster silty 
clay loam, Muscatine silt loam, and Monona silt loam contain­
ing 3>024 percent, 3>313 percent and 2.139 percent organic 
carbon respectively. Carbon additions amounted to 63, 250 
and 1,250 mgm. of carbon per 100 grams soil. Moisture 
contents in the soil were adjusted to I50 percent of the 
moistxire equivalents. The samples were Incubated in tubes 
which allowed for continual aeration. The CO2 evolved as a 
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result of decomposition was swept out and absorbed In standard 
sodium hydroxide. Periodically the absorption tubes were 
removed, the CO2 precipitated with barium chloride and the 
excess base titrated with standard acid. 
The barliam carbonate so obtained was analysed for radio­
activity and the data obtained were used in determining the 
partition of evolved carbon. The experiment was carried out 
over a period of 2^7 days. 
Results. Relative rates of decomposition of both the 
soil carbon and the added plant material were greatest with 
the light additions as shown In Table 2 and Figures 7, 8, 
9 and 10. 
The addition of plant residues stimulated the decom­
position of soil organic matter to a relatively greater 
degree In the Monona soil than in either the Muscatine or 
Webster. The Monona soil contained considerably less total 
organic carbon. Stimulation of soil carbon loss Increased 
with Increasing plant addition up to the extremely high rate. 
With the Muscatine and Webster soils this high rate of 
addition caused an initial slight depression in loss followed 
TaT)le 2 
Long lime Corn BeoompOBltlon* 
Soil Samples - Webster• Muscatine and Monona (100 grams] 
Corn - 0.25 percent, 1.0 percent and 5.0 percent 
150 percent looisture equivalent 30® C. 
Car'bon given off as CO^ • 
0-9 days 9-23 days 23-72 days 72-24": 
Total Plant Soil Total Plant Soil Total Plant Soil Total HLanl 
Webster 0 21.8 21.8 13.4 13.4 35.7 — 35.7 75.5 • 
tt 0.25% 57.0 38.7 18.3 21.8 6.3 15.5 49.1 8.2 40.9 74.9 5.: 
H 1.03s 1^7.0 117.0 30.0 48.5 28.6 19.9 70.6 28.1 42.5 92.2 20.J 
R 5.0$J 332.9 312.2 20.7 264.5 244.9 19.6 201.5 165.5 36.0 174.6 101. i 
Muscatine 0 46.3 «• 46.3 36.9 36.9 80.4 •• 80.4 145.1 
n 0.2^ 73.4 24.3 49.1 52.3 7.9 44.4 93.2 9.5 83.7 146.0 6.( 
It 1.0^ 151.3 93.5 57.8 84.1 31.7 52.4 140.3 37.6 102.7 214.7 29.: 
R 5.0^ 312.2 269.4 42.8 288.2 241.6 46.6 253.7 173.2 80.5 292.8 146.i 
Monona 0 16.9 mm 16.9 7.9 7.9 27.8 27.8 66.8 mm 
R O.255S 47.4 23.4 24.0 22.6 7.1 15.5 44.6 8.8 35.8 88.8 6.j 
H l.OSC 113.2 85.1 28.1 77.9 44.7 33.2 82.4 40.1 42.3 103.6 25.! 
H 5.0^ 331.9 297.8 34.1 273.4 242.9 30.5 254.8 220.7 34.1 216.2 133.< 
5 gnacorn 238.7 238.7 - 132.8 132.8 - 193.4 193.4 - 87.4 87 J 
* Complete data for decon^josition are given in Appendix Table 15. 

XaMe 2 
Long Time Com Seoomposltlon* 
unples - WeTister, Muscatine and Monona (100 grains) 
rn > 0.25 percent, 1*0 percent and 5*0 percent 
150 percent moistxire equivalent 30° C. 
Carl)on igiven off as COg • 
9-23 days 23-'?2 days 72-247 days Total 
bal Plant Soil Qtotal Plant Soil Total Plant Soil Total Plant Soil 
3.4 — 13.4 35.7 35.7 75.5 — 75.5 146.4 146.4 
1.8 6.3 15.5 49.1 8.2 1*0.9 74.9 5.1 69.8 202.8 58.3 144.5 
8.5 28.6 19.9 70.6 28.1 42.5 92.2 20.2 72.0 358.3 193.9 164.4 
4.5 244.9 19.6 201.5 165.5 36.0 174.6 101.5 73.1 973.5 824.1 149.4 
6.9 36.9 80.4 mm 80.4 145.1 145.1 308.7 308.7 
2.3 7.9 44.4 93.2 9.5 83.7 146.0 6.6 139.4 364.9 48.3 316.6 
4.1 31.7 52.4 140.3 37.6 102.7 214.7 29.2 185.5 590.4 192.0 398.4 
8.2 241.6 46.6 253.7 173.2 80.5 292.8 146.4 146.4 1146.9 830.6 316.3 
7.9 7.9 27.8 27.8 66.8 66.8 119.4 «« 119.4 
2.6 7.1 15.5 44.6 8.8 35.8 88.8 6.5 82.3 203.4 45.8 157.6 
7.9 44.7 33.2 82.4 40.1 42.3 103.6 25.9 77.7 377.1 195.8 181.3 
3.4 242.9 30.5 254.8 220.7 34.1 216.2 133.0 83.2 1076.3 894.4 181.9 
2.8 132.8 - 193.4 193.4 - 87.4 87.4 - 652.3 652.3 -
on are given in Appendix Talile 15. 
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Pig^lre 7. Influence of tiie rate of residue addition on the 
decomposition of native soil organic matter in 
Webster silty clay loam. 
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Plgirpe 8, Influence of the rate of residue addition on 
the decomposition of native soil organic 
matter in Muscatine silt loam. 
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Figtire 9. Influence of the rate of residue addition on the 
decomposition of native soil organic matter In 
Monona silt loam. 
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Flgtire 10. Influence of concentration on the decomposition 
of com stalks in soil .  
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by an accelerated loss. StlmTilatlon occurred througjiout 
the entire period in the Monona soil .  Greatest total  
loss of soil carbon occurred when 1 percent additions of corn 
stalks were made. The accelerating effect of the corn residue, 
while being most evident in the early part of the experiment, 
was still very noticeable at all rates in the Monona soil, 
slightly evident in the Muscatine, and essentially nil in 
the Webster at the conclusion of the 2^7 day period. 
The data given in Table 2 show that the acceleration 
of soil carbon loss caused by additions of plant material 
is not of brief duration. It may also be observed that 
decomposition of the corn residue occurs to a greater 
extent in the presence of soil than in its absence. 
Effect of soybean straw addit ions over extended incubation 
periods 
Procedure. An experiment similar to the one previously 
described for corn was set up with soybeans as the plant 
addition. Ground soybean straw labeled with was 
added in 0.25, 1.0, and 5-0 gram portions to 100 gram 
samples of soil. These additions contained 63, 250 and 
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1,250 mgm. of carbon respectively. The soils used pre­
viously, Webster sllty clay loam, Muscatine silt loam# 
and Monona silt loam, were used again since they not 
only represent a range of carbon content but in addition 
they give a varied pictiire of the pathway of decompo­
sition of the added plant material. The soils were 
brought to a moistiire content equal to I50 percent of 
the moisture equivalents and placed in the incubation 
apparatus. Carbon dioxide evolution was determined 
periodically dtirlng the 119 days of Incubation. 
Resxilts. The effect of soybeans in stimiilating soil 
carbon loss was rapid and relatively large as Indicated in 
Table 3, The 5«0 percent addition exerted a depressing 
effect initially, on the loss of native soil carbon, but 
this effect was brief and was followed by periods of 
marked stimulation. 
Losses of soil carbon increased with Increasing con­
centration of soybean straw (Figures 11, 12 and 13). The 
increase was not linear and relative rates of decomposition 
of both soybean straw and soil carbon were greatest with 
the small additions (Figure 14). 
TaUe 3 
Long Time 807136811 Decoirposition ** 
Welister, Muscatine, Monona (100 grams) 
Soy'beans-0.25 percent, 1.0 percent and 5«0 percent 
Car"bon* as OO2 after: 
3 days 7 days 12 days 19 days 33 days 63 dc 
Plant Soil Plant Soil Plant Soil Plant Soil Plant Soil Plant 
Vel38ter 0 24.8 11.5 9.0 9.2 13.7 — 
tt 0.25^ 26.7 27.3 8.7 13.3 4.4 8.7 3.0 9.9 4.9 15.5 4.1 
n 1.0^ 79.3 33.0 37.1 16,1 18.8 10.3 11.5 10.7 13.1 15.0 15.8 
n 5.0^ 1^^5.3 17.4 148.7 5.5 97.6 17.4 77.2 8.8 87.5 19.1 64.4 
Muscatine 0 17.7 11.2 9.3 12.5 mm 21.6 
tt 0.2556 z6A 21.8 9.0 16.9 7.4 13.1 4.1 16.9 4.9 27.6 4.4 
N l.ojS 70.9 37.6 37.6 20.2 22.9 16.6 15.8 18.9 16.7 27.8 16.1 
11 5.0'^ 146.7 18.3 154.9 8.7 106.3 24.0 89.8 20.2 107.9 41.4 104.8 
Monona 0 4.9 3.3 3.5 4.1 7.9 
n 0.2556 24.8 8.7 8.5 6.0 4.3 4.1 3.6 5.5 4.3 9.0 4.4 
It 1.0^ 92.2 8.2 36.2 12.0 21.6 7.1 15.0 7.3 16.9 11.5 18.0 
R 5.05^ 160.6 1.6 153.3 5.2 125.4 6.5 105.0 6.3 112.1 11.5 84.2 
S07l}ean8 - 5 gm. 214.2 215.0 104.4 83.0 «i 70.5 65.5 
without soil 
I" Figures are average of duplicate inculiation saui^les. 
*• Coii5)lete data for decomposition are given in Appendix Table I6. 

TaUe 3 
Long Time Soybeaji Dec0n!;}0siti0n *• 
WelDster, Muscatine, Monona (100 grams) 
is-0.25 percent, 1.0 percent and 5*0 percent 
Carbon* as COg after: 
12 days 19 days 33 days 63 days 119 days Total 
Plant Soil Plant Soil Plant Soil Plant Soil Plant Soil Plant Soil, 
4.4 
18.3 
97.6 
9.0 
8.7 
10.3 
17.4 
3.0 
11.5 
77.2 
9.2 
9.9 
10.7 
8.8 
4.9 
13.1 
87.5 
13.7 
15.5 
15.0 
19.1 
4.1 
15.8 
64.4 
22.1 
23.2 
23.4 
27.8 
3.0 
10.4 
50.1 
28.6 
31.1 
27.8 
33.3 
54.8 
186.0 
670.8 
118.9 
129.0 
136.3 
129.3 
7.4 
22.9 
106.3 
9.3 
13.1 
16.6 
24.0 
4.1 
15.8 
89.8 
12.5 
16.9 
18.9 
20.2 
4.9 
16.7 
107.9 
21.6 
27.6 
27.8 
41.4 
4.4 
16.1 
104.8 
34.6 
41.1 
41.4 
48.6 
3.2 
13.3 
67.6 
50.7 
52.7 
55.4 
66.0 
59.4 
193.3 
778.0 
157.6 
190.1 
217.9 
227.2 
4.3 
21.6 
125.4 
3.5 
4.1 
7.1 
6.5 
3.6 
15.0 
105.0 
4.1 
5.5 
7.3 
6.3 
4.3 
16.9 
112.1 
7.9 
9.0 
11.5 
11.5 
4.4 
18.0 
84.2 
15.6 
16.0 
19.3 
28.3 
3.5 
12.5 
51.0 
23.7 
22.4 
27.9 
35.2 
53.4 
212.4 
791.6 
63.0 
71.7 
93.3 
94.6 
104.4 _ 83.0 • 70.5 65.5 61.5 814.1 •• 
ation sauries. 
;iven in Appendix Talile I6. 
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Figtire 11. Influence of rate of residue addition on the decomposition 
of native soil organic matter in Webster silty clay loam. 
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Figure 12. Influence of the rate of residue addition on the 
decomposition of native soil organic matter in 
Muscatine silt loam. 
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Figiire 13. Influence of rate of residue addition on the decomposition 
of native soil organic matter in Monona silt loam. 
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FigTore Influence of concentration on the decomposition 
of soybean straw in soil. 
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The accelerating effect of plant residue addition on 
loss of soil carbon was observed at each sampling period and 
was still quite marked at the end of 119 days. Relative loss 
was greatest in the Monona and least in the Webster soil. 
Decomposition of soybean straw was very similar in all 
three soils at the 0.25 percent rate but where 5*0 percent 
was added, decomposition was considerably greater in the 
Monona and Muscatine soils than in the Webster. Table 3 
shows that soybean straw decomposed in soil very rapidly 
and greater loss of COg occurred than when it was incubated 
without soil. 
Effect of moisture on decomposition 
Procedure. A study was made of the influence of 
moisture content and substrate concentration on the de­
composition of plant residue and soil organic matter. 
Two soils, Muscatine silt loam and Monona silt loam, were 
used In this experiment since they represent high and 
low levels of soil carbon. Corn stalks were added to the 
soil at rates of 100 end 500 mgm. per 100 grams of soil. 
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The 100 and 300 mgn. rates contained 2^ and 123 mgm. of 
carbon respectively. 
Moisture tensions ranging from near saturation to air 
dry were used. The method of obtaining these tensions and 
the amount of water held by the soils at each tension are 
given In Table 4. 
Table 4 
Determination of Water Content of Soils at 
Various Moisture Tensions. 
Log CmTenslon Method of Determination Percent Moisture 
Muscatine Monona 
1.0 Water column 54.4 47.5 
2.0 Water coltnnn 43.9 39.3 
2.7 Centrifuge 29.3 25.0 
3.7 Pre s stire Membrane 18.9 13.7 
4.2 Pressure Membrane 11.7 9.1 
5.0 93^ R. Humidity 5.8 2.7 
The air streams employed for aeration and removal of 
carbon dioxide were saturated over a free water surface for 
all samples except those at the highest moisture tension. 
The air stream in that Instance was adjusted to a relative 
humidity of 93 percent by passing it over an appropriate 
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concentration of siilfitPlc acid (54). At this relative 
httmldity the water tension is approximately equal to 100 
atmospheres of pressure and the soils approach an air dry 
condition. 
The absorption tubes were removed periodically and 
CO2 evolution determined. The barium carbonate samples 
were filtered and counted and the appropriate partition 
made. 
Results. The data in Table 5 show that total de­
composition was markedly influenced by the moisture tension. 
Apparently the optimum range of moisture tension was covered 
in the experiment since limiting values were approached in 
each soil. There was little difference, if any, between 
the amount of decomposition occxirring at a moisture tension 
of 10 cm. and that occurring at a tension of 100 cm. 
The rate of decomposition decreased gradually with 
increase in moisture tension. 
There was no evident trend in the pattern of decomposition 
as a result of moisture changes. The relative percentages 
attributed to plant material and to soil were very similar 
throughout the scope of the experiment. Small differences 
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Tatla 5 
Effect of Moisture Content on the liate of Decomposition of 
Plant Material and Soil Organic Matter.* 
Log cm. Moisture Bate of CO2 evolution after 53 days: 
vater percent residue additicn 
tension percent Total Plant Soil 
Muscatine 
1.0 54.4 0.5 168.3 53.9 114.4 
1.0 54.4 2.5 ^5.1 289.9 165.2 
2.0 43.9 0.5 155.7 47.2 108.5 
2.0 43.9 2.5 ^06.7 277.1 129.6 
2.7 29.3 0.5 142.3 48.7 93.6 
2.7 29.3 2.5 377.6 259.8 117.8 
3.7 18.9 0.5 144.3 ito.8 103.5 
3.7 18.9 2.5 'W8.5 229.2 179.3 
4.2 11.7 0.5 128.8 39.9 88.9 
'<'.2 11.7 2.5 352.1 236.4 115.7 
5.0 5.8 0.5 80.8 11.2 69.6 
5.0 5.8 2.5 182.3 111.4 70.9 
Monona 
1.0 47.5 0.5 130.1 54.7 75.4 
1.0 47.5 2.5 395.9 268.9 127.0 
2.0 39.3 0.5 127.6 49.3 78.3 
2.0 39.3 2.5 396.8 263.3 133.5 
2.7 25.0 0.5 100.6 42.8 57.8 
2.7 25.0 2.5 337.8 247.2 90.6 
3.7 13.7 0.5 82.5 35.0 47.5 
3.7 13.7 2.5 287.1 216.9 70.2 
4.2 9.1 0.5 100.1 39.0 61.1 
4.2 9.1 2.5 307.6 238.3 69.3 
5.0 2.7 0.5 32.3 6.6 25.7 
5.0 2.7 2.5 80.8 42.7 38.1 
• Complete data for decot!$>03ition are given in Appendix Sa^ble 17. 
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did exist, tout there was no consistent relationship between 
those differences and the change In moisture content. 
The only instance of marked deviation occxirred with the 
samples at very high moisture tension where the proportion 
of decomposition attributed to soil was relatively hi^er 
than in any of the others. Since measurement at that 
moisttire tension was subject to large errors, this obser­
vation may be void of meaning. At any rate it may be seen 
that decomposition occurs to an appreciable extent even 
mder near air dry conditions. 
An important observation noted in the experiment was 
that concerning the stimulation of soil carbon loss by the 
concentration of plant addition. Two rates of application 
were used in order to characterize further this effect. 
The data show that the addition of plant material corre­
sponding to 2.5 percent of the sample weight has accelerated 
decomposition of soil organic matter over the 0.5 percent 
addition throughout the entire moistxire range, A calculation 
of the ratio of soil carbon loss at the 2,5 percent level to 
the loss at 0.5 percent gives values for the Muscatine soil 
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ranging from 1.02 to 1.73 and for the Monona soil from 
1.13 to 1.70. 
Over the period of 53 days the addition of 0.5 percent 
plant material resulted in net losses of organic matter in 
the Muscatine soil in all cases except the one where air 
dry materials were used. The same loss pattern occxarred 
in the Monona soil with one additional exception. This 
deviation occurred at a moisture tension of 5 x 10^ cm. 
of water (13»7 percent moisture). 
Additions of 2.5 percent plant material resulted in 
very alight net increases of total carbon at the end of 
the 53 day period. Under conditions of optimum decompo­
sition the increase was essentially nil. 
Influence of soil type on the decomposition of plant 
materials and loss of soil carbon 
Procedure. The influence of composition of plant 
materials on their rate of decomposition has been intensely 
studied (7» 26b, 30, 38)• An attempt was made here to 
determine the influence of various plant materials on the 
acceleration of decomposition of soil organic matter. The 
plant materials were selected to represent a few of the 
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common crops and types of composition, i.e., com stalks, 
Sudan grass, oats and soybeans. Since a difference had 
been noted In the carbon loss in various soils, an attempt 
was also made to elucidate the pattern of decomposition of 
the plant residues in different soils. Those selected 
represent a range of carbon content, parent material, and 
type of formation. They consisted of Webster sllty clay 
loam, Muscatine silt loam, Monona silt loam, Luton clay, 
and Clinton silt loam. 
The plant materials added, in 100 mgm. araoxmts to 20 
gram soil samples, contained 25 mgm. of carbon. Moisture 
vas adjusted to 150 percent of moisture equivalent and the 
samples were incubated for 50 days. Carbon dioxide evo­
lution was deteimined periodically throughout the experiment 
and the CO2 samples were analyzed for radioactivity to 
deteiTttine the soiirce of the carbon. 
Results. The decompoaition pattern varied throughout the 
scope of the experiment. The data shown in Table 6 indicate 
several rather definite trends. The decomposition of plant 
materials was similar throxighout the series of soils used. 
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Table 6 
Effect of Various Plant Materials on the Decomposition of Soil CarbonC 
Sesldue addition - 0,5 percent 
Soil 8angles - 20 ^^ams 
Total CO2 evolution (mg.) after 50 days. 
Soil Plant Total Plant Soil 
Muscatine - 105.7 «• 105.7 
n Com 158,2 53.8 99.4 
n Soybeans 193.7 73.0 120.7 
It Oats lif8,2 49.8 98.4 
n Sudan grass 131.5 36.8 94.7 
Monona 3k,6 mm 34.6 
n Com 112.k 60.2 52.2 
n Soybeans 153.5 69.3 84.2 
R Oats 95.5 46.1 49.4 
R Sudan grass 8i)'.3 33.5 50.8 
Webster mm 101.3 101.3 
H Cora 166.5 56.7 109»8 
If Soybeans 184.3 66.7 117.6 
R Oats 120.8 42.4 78.4 
tt Stidan grass 137.1 32.4 104.7 
Luten 115.6 115.6 
It Com 209.2 53.2 156.0 
tt Soybeans 222.0 61.5 150.5 
R Oats 193.7 45.0 1^16. 7 
n Sudan grass 180.9 34.7 146.2 
Clinton 6l.il- a. 61.4 
n Cora 137.3 51.5 85.8 
n Soybeans 15^^.7 67.9 86.8 
n Oats 101.0 44.6 56,4 
R Sudan grass 122. 33.8 88.6 
* Coii5)lete data for deconqposition are given in Appendix Table 18. 
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Rates of carbon dioxide evolution follow the order, soybeans > 
corn >oats>Sudan grass. Rates of soil carbon loss followed 
quite closely the order, soybeans ? corn >Sudan grassi oats. 
Soybeans accelerated the rate of soil carbon loss in all 
soils while corn exerted an influence in all except the 
Muscatine silt loam. The effect of oats and Sudan grass 
was variable. 
The rates of decomposition of soil carbon in the Monona 
silt loam, Clinton silt loam, and Luton clay were stimulated 
to the greatest extent and were affected by all of the plant 
materials examined. Acceleration of soil carbon loss did 
occxir in the Muscatine and Webster soils, but it was less 
pronounced and somewhat variable. 
Effect of oxygen tension on the decomposition of soil 
organic matter 
Procedure. In order to study the effect of partial 
pressure of oxygen on the decomposition pattern, an experi­
ment was set up in which three oxygen levels were used. Two 
levels of moisture were employed to permit observations 
on possible oxygen-molstxire interactions. 
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Soybean strav and corn stalks were added in 100 mgm. 
portions to 20 gram samples of Muscatine silt loam and 
Monona silt loam. These additions contained 25 mgm. of 
organic carbon. Half of the samples were moistened to 150 
percent of moistiire equivalent while the other half were 
maintained at the wilting point, (The latter group were 
brought to this moisture tension in the pressure membrane 
apparatus before the plant materials were added.) (39, IfO). 
Oxygen tensions of 0.0, 5,0 and 21.0 percent were 
used, the second value being obtained according to the 
method of Bartholomew and Broadbent (5). The samples were 
placed in the incubation apparatus and carbon dioxide evo­
lution determined periodically as heretofore described. 
Resiilts. Oxygen tension exhibited a strong Influence 
on total carbon dioxide production. The effect was most 
pronovinced when the oxygen percentage was maintained near 
zero as shown in Table 7. There was little if any differ­
ence between tensions of 5*0 and 21.0 percent. 
Tame 7 
Effect of Partial Pressure of Oxygen on Deconiposition of Plant and Soil Carton. • 
Oxygen Soil Plant Moisture ®tgm. COo evolution after 52 days: 
percent series material content** Total Plant Soil Percent Percent 
from from 
nlant soil 
0.0 Muscatine Com M. 1JW-.2 40.0 104.2 27.8 72.2 
H n Com W.P. 90.0 35.4 54.6 39.3 60.7 
n R S^teans M, 158.8 58.1 100.7 36.6 63.4 
n tt Soyteans W.P. 107.1 52.8 54.3 49.3 50.7 
0.0 Monona Com M. 86.9 35.1 51.8 40.4 59.6 
11 II Corn ¥.P. 60.5 26.9 33.6 44.4 55.6 
N B Soyteans M. 124.3 59.1 65.2 47.6 52.4 
II R Soyteans • 84.1 50.4 33.7 60.0 40.0 
5.0 Muscatine Com M. 179.1 54.6 124.5 30.5 69.5 
a R Com W.P. 110.3 i»4.7 65.6 40.5 59.5 
It R Soyteans M. 233.4 78.7 154.7 33.7 66.3 
n R Soyteans W.P. 130.3 60.1 70.2 46.1 53.9 
5.0 Monona Com M. 127.6 57.5 70.1 45.0 55.0 
n R Com W.P. 82.5 38.5 ij4.0 46.6 53.4 
n R Soyteans M. 146.4 74.8 71.6 51.1 48.9 
a R Soyteans W.P. 95.8 49.7 46.7 51.2 48.8 
21.0 Muscatine Com M. 178.8 57.9 120.9 32.4 67.6 
• a Com W.P. 109.3 43.7 65.6 40.0 60.0 
n n Soyteans H. 219.7 81.4 138.3 37.1 62.9 
a R Soyteans W.P. 116.2 61.2 55.0 52.7 47.3 
21.0 Monona Com M. 136.8 55.5 81.3 40.5 59.5 
n R Corn W.P. 104.2 36.8 67.4 35.3 64.7 
n R Soyteans M. 143.4 80.3 63.1 56.0 44.0 
« R Soyteans W.P. 141.4 57.0 84.4 40.3 59.7 
• Conrolete data for deeompoaition are given in Appendix Tatle 19-
•* M. equals 150 percent of moisture equivalent; W.P. equals moisture at wilting point. 
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Soybeans decomposed at a more rapid rate than corn at 
all three oxygen tensions and at both moisture levels. They 
likewise caused a greater amount of decomposition of soil 
carbon where the molstxire was optimum. There were no marked 
differences in the amount of soil carbon evolved where the 
soils were maintained at the wilting point in the 0.0 and 
5»0 percent oxygen series. In the series exposed to normal 
aeration, differences in soil carbon loss were evident, but 
variable. 
An inspection of the data shows that some differences 
in the pattern of decomposition did occur. Where oxygen was 
excluded entirely the percentage of the total carbon dioxide 
evolved that couGLd be attributed to the plant material was 
greater when the samples were maintained at the wilting 
point than when they were incubated with optimum moisture. 
The trend was well defined and of about the same order of 
magnitude for both soils. 
Where 5*0 percent and 21 percent oxygen were present 
the same trend and order of magnitude were evidenced in 
the Muscatine soil, but little if any difference was 
noted in the Monona soil. 
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Decomposition during cycles of alternate vetting and drying 
Procedure. Alternate wetting and drying of the soil 
is a common phenomenon under natural conditions. Since such 
periodic changes in environmental conditions may have a 
marked influence upon the soil microflora, it was considered 
expedient to examine the possibility that an influence may 
also be exerted on the pattern and extent of decomposition 
of plant residues and soil organic matter. 
This problem was studied with a heavy application of 
plant material and a soil high in organic matter. Five 
hundred mg. quantities of finely chopped corn stalks con-
lli 
tainlng 125 nigm. of carbon labeled with C were mixed with 
20 gram samples of Muscatine silt loam. The samples were 
placed in small filter tubes and brought to a moistvire 
content I50 percent of moisture equivalent. Carbon dioxide 
free air was forced over a free water surface to bring the 
relative humidity to 100 percent, thence throxjgh the soil 
samples, and into the absorption tubes. Provision was made 
whereby half of the samples could be alternately wetted and 
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dried. They were maintained in their original moistened 
condition for a period of 3 days by aerating them with the 
moisture saturated air. At the end of this period they 
were diried hy passing air through them which had been de­
humidified with concentrated sulfuric acid. Drying required 
about 6 days and the samples remained in a dry condition for 
an additional 3 days. The other half of the samples were 
kept moist throughout the experiment. The aeration rate in 
this experiment was increased five-fold to allow for more 
rapid drying of the alternating series. The carbon dioxide 
evolution was measured at the end of 12 days at which time 
the dry samples were again adjusted to their original moisture 
content. Four such 12 day cycles are reported here. The 
samples of barium carbonate were filtered and prepared for 
determination of radioactivity. 
Results. Mean values for total decomposition are given in 
Table 8. The over-all effect of wetting and drying showed little 
effect either upon the total extent of decomposition or upon 
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Tatle 8 
Effect of Alte3?nate Wetting and Drying on Decomposition of 
Plant Material and Loss of Soli Carbon*. 
Muscatine silt loam (20 gram samples) 
Rate 
of corn 
residue 
addition 
Continuously moist 0 
Continuously moist 2.^ 
Alternately wet and dry 0 
Alternately wet and dry 2.5^ 
Carbon Dioxide evolution 
after 48 days: 
Total Plant Soil 
165.3 - 165.3 
438.2 264.6 173.6 
150.1 - 150.1 
398.8 239.5 159.3 
•Complete data are given for decomposition In Appendix 
Table 20. 
the type of substrate decomposed. While the moist series 
tend to have shown a little greater amount of total decompo­
sition during the first period there was little If any differ­
ence throughout subsequent periods. 
An inspection of the data shows that total decomposition 
was very similar in both cases and that the relative amount 
apportioned to plant material and to soil in each case did 
not differ. The daily evolution of carbon dioxide in each 
case may have varied widely, but the cycle variation was 
essentially zero. 
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Transformations of Nitrogen During Decomposition of 
Plant Materials In Soil 
Mineralization of nitrogen from plant material 
Procedure. The time required for nitrogen to be released 
from plant materials decomposing In soil was studied using 
corn stalks and soybean straw enriched with 
Corn stalks and soybean straw containing 1,3 and 2.3 
percent nitrogen and 8.2 and 6.7 percent excess 
respectively were mixed In 0.5 and 1.0 gram amomts with 
100 gram samples of Muscatine silt loam and Monona silt 
loam. The samples were placed In 500 ml. Erlenmeyer flasks 
and the moisture content was bro\ight to 150 percent of the 
moisture equivalent. Incubation was carried out In a modi­
fied apparatus which permitted continuous aeration and 
periodical determination of the carbon dioxide evolution. 
At two week Intervals duplicate samples were removed 
for measurement of mineralization. Inorganic nitrogen was 
determined by the method previously mentioned and the 
source of the nitrogen was resolved by the mass spectrometer 
measurement of 
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ResTilta. The mineral nitrogen distribution in the 
treated soils is shovn in Table 9j for the three sampling 
dates. The data are shown in graphic form in Figures 15, 
16, 17 and 18. 
Ko mineralization of plant nitrogen was noted in the 
Muscatine soil where the smaller addition of com stalks was 
made. Appreciable nitrogen appeared with the larger addition 
but only after the six weeks period. In the Monona soil a 
steady release of nitrogen occurred at both rates. The 
amoimt appearing was less with the 1.0 percent addition than 
with the 0.5 percent addition initially but much greater at 
the end of the experiment. 
Soil mineral nitrogen remained low in the Muscatine 
soil where 0.5 percent corn stalks were added but increased 
where 1.0 percent additions were made. The Monona soil 
exhibited considerable mineralization at both rates. In 
general the release of soil nitrogen followed quite closely 
the pattern of release of plant nitrogen. Where soybean straw 
served as the substrate addition, mineralization of plant 
nitrogen was evidenced in all samples. Total release 
was greater from the 1.0 percent addition at each of the 
Table 9 
Het Mineralization of Soil and Plant Nitrogen Following the Additions of Plj 
Nitrogen distrilnition (iqgm.) and Carton dioxide evolution (mgm.) per 100 
2 weekB 4 veeka 
Soil and Mineral H distrilmtion COg Mineral H distrilsition CO, 
residue addition Total Plant Soil gvolution Total Plant Soil eyoluti< 
Muscatine / 0.5^ Com 
Muscatine f 1.0% Com 
Monona / 0.55^ Com 
Monona / l.P^ Com 
1.12 .17 .95 587 .67 .13 .54 715 
.98 .U .84 824 1.10 .22 .88 992 
1.26 .22 1.04 403 2.67 .71 1.96 511 
.53 .08 .15 701 1.85 .60 1.25 908 
Muscatine / 0.5^ SoyTaeana 
Muscatine f 1.0^ Soybeans 
Monona / 0.5^ Soybeans 
Monona / 1.0^ Soybeans 
1.46 .25 1.21 447 
5.91 2.51 3.40 7'<5 
3.49 1.16 2.33 . 305 
9.17 5.76 3.41 590 
3.^ .89 2.56 578 
8.32 3.63 4.69 913 
8.31 4.09 4.22 375 
14.83 10.07 4.76 684 

Table 9 
Plant Nitrogen Following the Additions of Plant Residues. 
and GarTjon dioxide evolution (nigm.) per 100 grams soil at: 
^ weeks 6 weeks 
ition COg Mineral H distrllnitlon COn Mineral Hf dlatri"butlon CO2 
95 587 .67 .13 ,5k 715 1.00 .15 .85 911 
8k 82k 1.10 .22 .88 992 3.15 .68 2.47 1157 
Ok- k03 2,6? .71 1.96 511 3.89 .91 2.98 612 
701 1.85 .60 1.25 908 4.87 1.65 3.22 1024 
21 3.^5 .89 2.56 578 5.02 1.27 3.75 684 
7^ 8.32 3.63 k.69 913 10.73 5.33 5.40 1007 
33 305 8.31 4.09 k.22 375 8.71 3.72 . k.99 459 
in 590 lit. 83 10.07 4.76 6Sk 12.15 7.31 4.84 824 
0\ 
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Figiire 15 Net mineralization in soil of 
nitrogen from corn stalks. 
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Figure l6. Net mineralization of soil nitrogen 
in the presence of added corn stalks. 
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Fig\are 17. Net mineralization in soil of 
nitrogen from soybean straw. 
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in the presence of added soybean straw. 
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three sampling dates. Mineralization vas more rapid and 
occxirred to a greater extent In the Monona soli than In 
the Muscatine soil. 
Soil nitrogen release vas quite rapid and appeared to 
be almost linear with time for the period studied. There 
was greater release where 1.0 percent additions were made 
than where 0.5 percent amounts were added. Mineralization 
of the Muscatine soil nitrogen was less at the low rate of 
addition and greater at the high rate of addition than that 
in the Monona soil at the conclusion of the incubation period. 
Rates of mineralization and immobiliaation 
Procedure. In order to measure simxiltaneously the rates 
of mineralization and immobilization of nitrogen in soil in 
the presence of added plant material, an experiment was set 
up in which plant material was tagged in one Instance and 
fertilizer nitrogen in another. 
In one set of determinations corn stalks containing 
1.3 percent nitrogen with 8.2 percent excess were mixed 
in 0.3 and 1.0 gram amounts with 100 gram samples of Monona 
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silt loam. Nitrogen in the form of untagged calcium nitrate 
was added at the rate of 100 pomds of nitrogen per acre. 
In a corresponding set, tagged calcium nitrate containing 
8,2 percent excess N^5 vas used as the fertilizer and 
untagged com stalks containing 1,3 percent nitrogen served 
as the plant addition. 
As a check on the effect of the plant material, one 
set of samples received only an addition of tagged calcium 
nitrate at the rate of 100 pounds of nitrogen per acre. 
To determine more closely the immobilization capacity of 
the microbial population another set of samples received 
the 1 percent addition of untagged plant material plus 
tagged oalcl\im nitrate at the rate of 200 pounds of 
nitrogen per acre. Inorganic nitrogen determinations 
were made at 0, 10, 25j 45 and 70 days and the excess 
was measured in each case. 
Results. The mean values for mineral nitrogen in 
the soil samples are given in Table 10. The data are 
presented graphically in Figures 19* 20, 21 and 22. 
Table 10 
Hinerallzation and Immo'billzation of Hltrogen In Soil Following tiie Addition 
of Com Stalk Hesidues and Calcium Nitrate Fertilizer to Monona Silt Loam. 
Sampling periods in days: 
0 10 25 70 
0.5 percent com stalks plus 100 pounds S/acre 
Plant N (iasm.)/l00 grams soil .651 .57^ 1.214 1.766 1.725 
Fertilizer (Hgni,)/lOO grams soil 4.356 2.100 3,03k 2.928 2.155 
Soil H (mgm.)/lOO grams soil 5.177 3.937 6.142 7-192 7.646 
3?otal H (mgm.)/lOO grams soil 10.184 6.611 IO.38O 11.886 11.526 
CO2 evolved {mgm.)/lOO grams soil - 363 ^0 534 63I 
1.0 percent corn stalks plus 100 pounds H/acre 
Plant N (ingm,)/l00 grams soil 1.088 .503 1,674 2.9^ 3.915 
Fertilizer (mCT.)/l00 grams soil 4.536 .308 1.622 I.763 1.542 
Soil H (mgra.)7l00 grams soil 5.709 2.719 5.504 7.501 7.936 
Total H (ingm.)/l00 grams soil U.333 3.530 8.800 12.185 13.393 
COg evolved (aigm.) /lOO grams soil - 67O 829 994 1140 
1.0 percent com stalks plus 200 pounds S/acre 
Fertilizer H (ingm.)/l00 grams soil 9.349 1.358 4.108 3.841 4.114 
Total K (mgm.)/l00 greims soil 16.849 4.649 12.463 17.821 16.654 
COg evolved (ingm.)/l00 grams soil - 754 923 1050 1178 
100 pounds H/acre 
Fertilizer H (jagm.)/l00 grans soil 4.465 4.414 4.513 4.565 4.785 
Soil K (mgm.)/lOO grams soil 5.450 6.559 6.636 7.663 8.294 
Total H (mgm.VlOO grams soil 9.915 10.973 11.149 12.228 13.079 
COg evolved (mgm.) /lOO grams soil - ^ 60 97 121 
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Figtire 19. Origin and distribution of mineral nitrogen in Monona silt loam 
following the addition of corn stalks and nitrate fertilizer. (Corn stalks 
500 mgmj corn stalk nitrogen 6.5 mgm; fertilizer nitrogen 5 mgm per 
100 gm soil.) 
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Flgiire 20. Origin and distribution of mineral nitrogen in 
Monona silt loam following the addition of corn 
stalks and nitrate fertilizer. (Corn stalks 1.0 
gm; corn stalk nitrogen 13.0 mgm; fertilizer 
nitrogen 5 mg per 100 gm soil.) 
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Figure 21. Net mineralization of soil nitrogen in Monona silt loam 
in the presence of various additions. 
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Figure 22. Recovery of calcim nitrate fertilizer 
from Monona silt loam. 
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Nitrogen was slowly released from the plant material 
throughout the experiment. After 70 days twice as much had 
been mineralized from the 1.0 percent as from the 0,5 per­
cent addition. 
Nitrate fertilizer was apparently not utilized by the 
soil microflora where no plant material was added since it 
was fully recoverable at each sampling period. Where 
carbonaceous residues were incorporated with the soil, however, 
it was utilized at about the same rate as available soil 
nitrogen. 
Immobilization of available nitrogen was very rapid in 
the initial stages of corn residue decomposition. Where 0.5 
percent corn was added one-third of the mineral nitrogen 
originally present was tied up after ten days. Where 1.0 
percent additions were made two-thirds was inanobilized in 
the same period. Fertilizer nitrogen was immobilized to a 
greater extent where 1.0 percent additions were made, and it 
was not released thereafter in as large amounts as where 
0.5 percent additions were made. 
There was a slight indication of stimxilation of release 
of soil nitrogen with increase of plant addition. Following 
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the initial, rapid iramobillzation of nitrogen with the 
greater addition of plant residue, the subsequent release 
from these samples was somewhat faster than, and the final 
amount released rose slightly higher than that found in 
samples receiving the smaller additions. 
When applications of 200 pounds of fertilizer nitrogen 
per acre were made, larger total immobilization ooctarred 
than when 100 pound applications were used. Subsequent 
release was slightly higher in the former case. 
Following the initial immobilization of nitrogen when 
plant materials were added, mineralization of soil nitrogen 
was thereafter much more rapid than in soil without plant 
additions. Final levels of soil nitrogen were about the 
same ii all cases. 
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DISCUSSION 
The idea that high energy carTbonaceous material, vhen 
added to soil, accelerates the rate of microbial breakdown 
of soil organic matter is not new. White (53) 1931 stated 
that manurial treatments which stimtilated plant growth like­
wise stimulated growth of the microorganisms responsible for 
the decomposition of soil organic matter. Even earlier Lohnis 
(25), in attributing his high recoveries of nitrogen from green 
manuring practices to increased mineralization of soil nitrogej^ 
proposed that green manuring might eventually result in a net 
loss of nitrogen from the soil. Recently Broadbent (11) has 
shown that the addition of sucrose to soil may cause a net 
loss of carbon after a short time. It was proposed that such 
an effect might also be observed with crop residue additions 
over an extended period of time. The investigations reported 
here are an attempt at elucidating the plausibility of this 
concept* 
When corn was added to the soil, an accelerated loss 
of soil carbon was observed in all of the soils used. The 
effect was most pronounced in the Monona soil where the 
- 84 -
rate of decomposition of native organic matter was at least 
doubled over the major portion of the period studied. Ac­
celerated loss occurred to a marked degree in the Muscatine 
soil and to a measxirable extent in the Webster. Total soil 
carbon loss was generally greatest where corn residue was 
added at the rate of 1 gram per 100 grams of soil. The 
application of 5 grams of residue, corresponding to 50 
tons per acre, did not increase the rate of loss over that 
produced by the 1 percent addition. 
Soybeans caused a more rapid loss of soil carbon than 
corn over the early part of the experiment. The greatest 
relative loss again took place in the Monona soil, but the 
greatest total loss occurred in the Muscatine. Losses of 
soil carbon in samples receiving plant additions were as 
much as 50 percent greater in the Monona soil, 44 percent 
greater in the Muscatine, and 15 percent greater in the 
Webster than in the corresponding soil checks during the 
period covered. 
The amount of plant residue added had an effect on 
both the amoxmt of soil organic matter decomposed and 
the proportion of added material decomposed. With corn. 
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increases of amount added "brought an Increase in loss of soil 
carbon thro\ighout most of the range of concentrations used. 
An application of 5 percent corn stalks, however, restilted in 
no greater loss of soil carbon than a 1 percent addition and 
in tvo soils gave slightly lower values. Soybeans, on the 
other hand, caused greater loss of native carbon with the 
5 percent application than with any other rate of addition 
in two of the three soils used. 
The relative acceleration was much greater where small 
additions were made. Loss of 100 mgm. of carbon from com 
stalks added in 5 percent amoimts resulted in increased 
losses of 8 mgjn. of soil carbon over the soil check; the 
same amount lost from the 0.25 percent addition resulted in 
an increased loss of 62 mgm. of soil carbon in the 247 day 
period. 
The comparable values for soybeans were 4 mgm. for the 
high rate of addition and 15 mgm. for the low rate during 
the 119 day period. 
Increasing the rate of addition decreased the relative 
rate at which the plant material decomposed. Table 11 shows 
the amomt of corn stalks remaining in the soil after a 
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IPaljle 11 
Carbon Bemalnlng from Com Stallcs in 100 Grams of Soil 
after DeconQJOsltion for 2^7 Days. 
Residue Carbon Carbon Carbon Percent 
rate addition loss remaining remaining 
J (mgm.) (mgm.) 
Webster sllty clay loam 
0.25 gm. 63 58 5 7.9 
1.0 gm. 250 19^ 56 22.4 
5.0 em. 1250 824 426 34.1 
Muscatine silt loam 
0.25 gm. 63 48 15 23.8 
1.0 gm. 250 192 58 23.2 
5.0 gm. 1250 831 419 33.5 
Monona silt loam 
0.25 gm. 63 46 1? 27.0 
1.0 gm. 250 196 54 21.6 
5.0 gm. 1250 894 356 28.5 
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period of 2^7 days. It is evident that the smaller ad­
ditions have decomposed much more rapidly than the large 
ones. The one exception to this trend occurred in the 
Monona soil where residues were added at the rate of 1 
percent. This soil is low in native soil organic matter, 
and it seems to present especially favorable conditions 
for decomposition of added materials. 
The corresponding values for soybean straw appear in 
Table 12. Here the effect was more clearly defined. In 
only one instance was there any deviation and again this 
occurred in the Monona soil with the 1 percent addition. 
Differences in decomposition rates were much larger than 
those found with corn. 
Decomposition of soybean straw was quite rapid. With 
the exception of the highest addition almost as large a 
portion of the soybean residue had disappeared in 119 days 
as had been lost from the corn stalks in 2^7 days. The 
data suggest that extremely large amounts of organic matter 
must be added to soils to effect measurable increases of 
soil organic matter. 
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Table 12 
Carbon Remaining from Soybean Straw in 100 Orams of Soil 
after Decomposition for 119 Days. 
Beaidue Cartoon Carbon Carbon Percent 
rate addition loss remaining remaining 
(mgm.) (mem.) (ngmj 
Webster sllty clay loam 
0.25 go. 63 . 55 8 12.7 
1.0 gm. 250 186 6i^ 25.6 
5.0 gm. 1250 658 592 ^<-7.3 
Muscatine silt loam 
0.25 gffl. 63 
1.0 gm. 250 
5.0 gm. 1250 
60 3 ^.8 
19  ^ 56 Z Z A  
779 471 37.7 
Monona silt loam 
0.25 gm, 63 
1.0 gm. 250 
5.0 gm, 1250 
53 10 15.8 
213 37 1'^.8 
778 J^72 37.8 
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Decomposition of plant material was more rapid In the 
presence of soil than In its absence. The figures given in 
Table 2 show that 5 grams of com stalks decomposing in the 
absence of soil had lost only 73*6 percent as much carbon 
as a comparable amount decomposing in soil. Table 3 shows 
that for soybeans, decomposition was greater in the presence 
of soil except at extremely high rates of application. 
The effect of accelerated loss of carbon did not appear 
to be of brief duration. While it was most pronounced in 
the early stage of decomposition. It was nevertheless still 
very evident after long periods of incubation. With corn 
stalks, stimulation of carbon loss occurred to a marked degree 
even at the 2k7 day sampling date in the Muscatine and Monona 
soils. It was not noticeable in the Webster soils at that 
date, but it did appear as late as 72 days from the 
beginning. 
Where soybean straw was added, accelerated loss of soil 
carbon was observed at 119 days in all of the soils. It was 
greatest in the Muscatine and Monona soils, but it was still 
evident in the Webster. At this date the level of total 
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carbon in the samples receiving plant additions had been 
reduced to a value very near to that of the samples 
receiving no addition. 
Carbon balance figures for the soils with corn stalk 
additions are shown in Table 13. After 24? days of incu­
bation, net gains of carbon were found only when the residue 
was added at the rate of 5 percent or 50 tons per acre. Even 
then the gain was very slight in comparison to the amount 
added. Net losses resulted in all of the other samples and 
these losses were of the same order of magnlttade as those 
obtained where no plant additions were made. In some cases 
losses were even greater than those sustained by the check 
samples, but the differences were small. Nevertheless, it 
may be inferred from these data that corn is not conducive 
to the maintainence of soil organic matter at the usual 
rates of application. 
Table 14 shows carbon balance data for samples receiving 
soybean straw. Decomposition of the plant material and of 
the soil organic matter was apparently very rapid. At the 
end of 119 days net losses of about the same order of 
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Carbon Balance of Soil 
Table 13 
After Zly? days Incubation 
Addition of Corn Stalks. 
Soil Samples - 100 grams. 
v;ith Vfirying Hates of 
Hate Original Carbon Total carbon Carbon loss Set loss or 
carbon addition loss from soil gain 
(mgm.) (mgm.) (msra.) (mgm.) (mgm.) 
Webster silty clay loam 
0 302^ - 146 146 - 146 
0.25 sm. 3024 63 205 147 - 142 
1.0 gm. 3024 250 358 164 - 108 
5.0 gffi. 3024 1250 973 149 i 277 
Muscatine silt loam 
0 3313 - 308 308 - 308 
0.25 ,gn. 3313 63 365 317 - 312 
1.0 gm. 3313 250 590 398 - 340 
5.0 gm. 3313 1250 114? 316 / 103 
Monona silt loam 
0 2139 - 119 119 - 119 
0.25 gm. 2139 63 203 157 - 140 
1.0 gm. 2139 250 377 181 - 127 
5.0 gm. 2139 1250 1076 182 / 174 
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Ta'ble 14 
Carton Balance of Soil After 119 Days IncuTjation with Varying Hates of 
Addition of SoyTiean Straw 
Soil Samples - 100 grams. 
Bate Original CarTion Total Carlson Carton loss Het loss or 
carhon addition loss from soil gain 
(mgm.) (niGm.) (mgm.) (mgm.) 
Wehster silty clay loam 
0 302l^ - 119 119 - 119 
0.25 gm. 302i^ 63 18^^ 129 - 121 
1.0 gm. 3024 250 324 136 - 74 
5.0 gm. 3024 1250 801 132 / 449 
Muscatine silt loam 
0 3313 - 157 157 - 157 
0.25 gm. 3313 63 250 190 - I87 
1.0 gm. 3313 250 412 218 - I62 
5.0 gm. 3313 1250 1005 226 i 245 
Monona silt loam 
0 2139 - 63 63 - 63 
0.25 gm. 2139 ' 63 126 72 - 63 
1.0 gm. 2139 250 306 93 - 56 
5.0 gm. 2139 1250 886 94 / 364 
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magnitude as those found In the check samples were sustained 
by all the treated samples except those receiving the 5 per­
cent addition cf residue. In the latter samples net gains 
were extremely small when compared to the amounts added. At 
this rate of addition, soil carbon loss in comparison to the 
check was depressed slightly at the beginning of the incu­
bation and subsequently accelerated. At the conclusion of 
the experiment accelerated loss of carbon was greater at 
this rate of addition than at any of the other rates used. . 
- It might be well to examine the work of some of the 
previous investigators and attempt to correlate their results 
with those presented here. The proposals of Lohnis have 
already been mentioned. He found that after 3 years con­
siderably more nitrogen had been recovered in crops than had 
been applied in the form cf green manures. In one case the 
recovery was more than 200 percent of the amovint applied, 
Waksman's figtires (48, k9)» which are often used to 
show that decomposition of organic materials is slow, are 
not necessarily at variance with the values obtained in the 
present work. He found that 40 percent of fresh horse 
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manure remained after 290 days Incubation, and that 30 per­
cent of oat straw was still present after 273 days. Both 
of these investigations were carried out in the absence of 
soil, and hence the results may not be properly used to 
indicate the pattern of decomposition found in soil. The 
restdts obtained in the work reported here show that ap­
proximately 30 percent of added plant residue may remain 
after extended periods if the additions are large. This, 
however, is not an indication of the net effect of the ad­
ditions upon the soil. It is also shown here that decompo­
sition of plant material was generally much more rapid 
in the presence of soil than in its absence. 
Peevy and Norman (30) found appreciable quantities of 
variously treated straws remaining after 833 days, and even 
when dextrose was added 2,75 percent remained. Their 
results may not be of too much practical Importance for, 
in the latter work, materials were added in 10 percent 
amo\ints or the equivalent of 100 tons per acre. 
Plnck and Allison (3^) concluded that added residue 
exerted no effect upon the decomposition of soil organic 
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matter, or If it did, that the effect was too small to be 
of practical significance. Since this conclusion is opposed 
to the findings reported herein, a comparison of experimental 
conditions may be helpfxil in reconciling the two findings. 
In order to provide "practically identical controls" 
for their experiment they exposed part of their soil samples 
to oxidation by hydrogen peroxide. This, accompanied by 
prolonged leaching, removed most of the soil carbon. De­
composition of plant material was then assumed to be almost 
identical in this meditm with that taking place in soil. 
Soil checks were used as a measure of decomposition of the 
soil organic matter. Three of the soils used were diluted 
one to one with sand, and the fourth was diluted three to 
one. Plant additions corresponding to 1 percent carbon were 
made.in the oxidized and unoxidized soils. Using a wet 
combustion method for the determination of carbon, they 
measvired the amount remaining after 1, 2 and 6 months. 
From the carbon balance they drew their conclusions. A 
number of dissimilarities in experimental conditions are 
evident. These may offer a partial explanation of the 
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divergent resiJlts. Sand is knovn to modify the soli as an 
environment for decomposition (34). How much Influence the 
sand had upon the decomposition of soil organic matter and 
plant residues Is not evident from their data. 
The rate of residue addition In the experiments of 
Plnck and Allison was relatively high In comparison to normal 
practical applications and particularly so If calcvilated on 
the hasls of soil apart from the admixed sand. On the basis 
of soil used these additions wotild amotint to 2 percent ad­
ditions of carbon In the one to one and 4 percent in the 
three to one sand-soil mixt\ires. The greatest relative 
stimulation of the decomposition of soil organic matter in 
the current study occurred with the 0.25 percent rate of 
plant addition which corresponds to a carbon addition of 
0.0625 i)ercent. Stimulation of loss was evident when a 5 
percent residue application was made. This is equivalent 
to a carbon addition of 1.25 percent. Furthermore, the 
extent to which soil carbon loss is effected varies with the 
particxilar soil used. This is evident from the work of 
Plnck and Allison as well as from the work reported here. 
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The changes in rate of decomposition of added material 
with increasing amomts of addition are shown in the work of 
Waksman and Heiikelekian (51). Their data show that whereas 
a 0.25 percent addition of sawdust in soil was 80 percent 
decomposed after a period of 32 days, a 1 percent addition 
was only 66 percent decomposed. 
Viljoen and Fred (47) added varying quantities of sawdust 
together with 0.5 gram of hlood meal to 100 gram samples of 
soil. After a period of 4 weeks they measured nitrification 
of the blood meal. Their data show that 0.25 gram of sawdust 
immobilized 8.44 mgm. of nitrogen or 33»76 mgm. per gram of 
sawdust and that 2.0 grams immobilized 28.26 mgm. or 14.13 
mgm. of nitrogen per gram of sawdust indicating a slower 
rate of decomposition In the latter case. 
More recently the effect of concentration of plant 
residues on decomposition pattern was studied by Broadbent 
and Bartholomew (12). They used Sudan grass labeled with 
and fovind that the rate of decomposition of soil carbon 
increased, and that of the added material decreased with 
increasing rates of addition. Their conclusions are in 
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agreement with the results of this investigation thro\ighout 
most of the range of concentrations used. 
The data obtained from the investigation of moisture 
tension show that conditions which are favorable for decompo­
sition of plant material are likewise favorable for decompo­
sition of soil organic matter. As the moisture content 
decreased, total decomposition decreased, and loss of soil 
carbon was reduced. The effect of concentration of added 
residues on soil carbon loss was demonstrated in this ex­
periment. The higher addition always led to a greater loss 
of soil carbon. 
The range of concentration of plant residue addition 
used in the moisttire tension study# namely 0.5 percent and 
2.5 percent, appears to be ideal for demonstration of the 
effect of rate of plant addition on soil carbon loss. 
The practical difficulty of bi;iilding up or even main­
taining soil organic matter under various cropping systems 
is well known. Even when large amoimts of crop residues 
are returned to the soil, the organic matter level is not 
changed to any appreciable extent. The culture of corn has 
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proved rather destructive of soli organic matter. Salter 
and Green (43) concluded that corn residues were of little 
value In conserving soil nitrogen or organic matter, that 
oats were notably effective, and that wheat was Intermediate. 
Such conclusions cannot be explained on the basis of the 
nitrogen content of the residue. 
Over the period of time covered In this Investigation 
soybeans produced the greatest total loss of soil carbon, 
followed by corn, Sudan grass and oats. The soil carbon 
loss followed In general the level of microbial activity 
In the soil. Materials easily decomposed caused the great­
est los3 over shoi't periods of time. 
Some differences among soils were demonstrated. The 
effect of soil differences on the decomposition of plant 
residues Incorporated in them is quite well defined, and 
likewise the pattern of soil carbon loss varies with the 
particular soil. Whereas some soils were markedly influ­
enced by the addition of residues, others were hardly 
affected. 
This result was also shown in Broadbent's work (11). 
He found during brief periods that carbon loss in a Clarion 
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silt loam was accelerated to a great extent by plant ad­
ditions while there was little or no indication of acceler­
ation in a Webster clay. 
Decomposition of plant material and of soil cpganic 
matter was partially inhibited when the partial pressure of 
oxygen was reduced to zero. There was no evident inhibition 
of either total decomposition or soil carbon loss when the 
partial pressure was reduced to 5 percent. This pressure 
is apparently sufficient for optimum decomposition if it 
is maintained constant. 
Wetting and drying did not greatly alter the pattern of 
decomposition. Total decomposition in those samples which 
were alternately wetted and dried was about the same as that 
found in those which were maintained in a moistened condition. 
The proportion of carbon dioxide attributable to the soil 
organic matter was very similar in the two series. The loss 
of soil carbon was closely correlated with the level of 
microbial activity. 
A number of workers have used tagged nitrogen in the 
study of biological transformations of nitrogenous sub­
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stances (6, 11, 13, 21, 26aand 29). The technique has 
provided a good measiire of rate processes In soil. 
Since the fertility of many soils is dependent on the 
steady release of nitrogen from its organic compounds, a 
knowledge of the conditions under which it is mineralized 
would "be usefxil. 
Because the transformations of nitrogen are so closely 
linked with the microbiological activity of the soil, the 
introduction of material which will provide energy for the 
microbial population wotald be expected to have a marked 
effect upon the distribution of nitrogen in the organic and 
inorganic fractions, 
The rate at which nitrogen is mineralized from plant 
material in soil is a fiuxction of the nature of the material, 
the qtiantity added, and a number of physical and chemical 
factors present in the soil. Inorganic nitrogen in soil 
represents surplus nitrogen over and above that needed to 
satisfy the needs of the microorganisms. If the plant 
material is relatively high in nitrogen, net mineralization 
will be rapid and extensive. If, however, the carbon-
nitrogen ratio is high, appreciable quantities of available 
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soli nitrogen vlll be Immobilized by the microorganisms In 
the early stages of decomposition. As the supply of easily 
available plant constituents diminishes, activity of the 
microbial population subsides, many organisms die and undergo 
decomposition, the nitrogen requirement of the microbes is 
reduced and net mineralization of nitrogen may begin. 
Additions of corn stalks to the Muscatine soil in 0.5 
gram amounts resulted in a slight depression of the soil 
mineral nitrogen during the six week period. When 1 gram 
additions were made, an appreciable quantity of nitrogen was 
mineralized from the plant material and even more was re­
leased from the soil organic matter. The corn residue used 
in this experiment contained 1.3 percent nitrogen, which, 
according to No3?man ( 38) is about the threshold value for 
mineralization. This may explain in part the mineralization 
of plant nitrogen at the hi^ rate and the lack of It at 
the lower rate. Since microbial activity was greatly Increased 
where 1.0 percent additions were made and mineralization of 
soil nitrogen was stimulated accordingly, there was probably 
sufficient nitrogen made available after a period of time for 
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optimum decomposition. The resultant loss of carbon narrowed 
the carbon-nitrogen ratio to a point where quantities of 
nitrogen cotild be released. 
The situation was somewhat different in the Monona soil. 
Mineralization of plant nitrogen was evident throughout the 
experiment at both rates of addition. The mineralization 
rate was slower at the high rate initially, but subsequently 
became much faster. These facts cannot be explained solely 
on the basis of total microbial activity. Evolution of carbon 
dioxide was much greater in the Muscatine soil than in the 
Monona, yet mineralization of nitrogen was much less. In 
another experiment reported in this thesis, however, it was 
found by using plant materials labeled with that decompo­
sition of plant material was more rapid in Monona soil than in 
Muscatine. This then would correlate activity with nitrogen 
release in so far as the plant is concerned. It does not ex­
plain the fact that mineralization of soil nitrogen was also 
greater in the Monona soil. Perhaps the release of nitrogen 
is more easily stimulated in the Monona soil than in the 
Muscatine due to characteristic differences in the organic 
matter. 
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When soyhean straw was added, mineralization of the plant 
nitrogen was evident in all of the samples. The residue con­
tained 2.3 percent nitrogen so that jfc should "be expected that 
mineralization would occur and that its extent would be rather 
large. 
Here again release was greater in the Monona soil at 
both of the rates used which might be partially explained on 
the basis of more rapid decomposition of the plant material. 
Maximum mineralization was observed at the end of foxir weeks 
after which there was little change. Mineralization continued 
in the Muscatine soil at a slow rate up to the termination of 
the experiment. 
There was a marked influence of concentration on the 
release of soil nitrogen, relating again the level of activity 
to the rate of mineralization. Mineralization of soil nitro­
gen where soybean straw was added was about double that ob­
served when corn stalks were added. The data for carbon 
111 
given here and also those obtained in the C studies show 
that decomposition of both the residue addition and the soil 
organic matter is greater when soybean straw is added than 
when corn stalks are added. 
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When corn residue was added to the soli In the presence 
of nitrate fertilizer, immobilization of mineral nitrogen, 
both from soil and from fertilizer, was extremely rapid and 
very little nitrogen was present in the inorganic form after 
a period of ten days. Even when fertilizer was applied at 
the rate of 200 povinds of nitrogen per acre, only a small 
portion remained as mineral nitrogen at the end of the 10 day 
period. 
Nitrogen in the nitrate form was not utilized to an 
appreciable extent except where plant additions were made. 
This indicates that nitrate is not the form of nitrogen pre­
ferred by the microbial population. It is utilized only 
when the demand for available nitrogen is high and forms 
other than nitrate are not present. It is \insuitable for 
the simultaneous measurement of mineralization and immobi­
lization of nitrogen In soil since it appears that other 
forms are preferentially used by the microorganisms. 
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SUMMARY AND CONCLUSIONS 
Additions of plant materials to soli effect nvimerous 
changes In the microbial processes occurring therein. The 
cycles through which soil carbon and nitrogen pass as a re­
sult of these additions are affected by a nmber of factors. 
It was the purpose of this Investigation to enumerate some of 
these factors and to attempt to show their possible Importance 
from an agronomic standpoint. 
Since carbon loss and nitrogen transformations may not 
be affected similarly by a change In any one of the factors, 
the fate of each had to be studied individually if a true 
meas\ire of the biological processes was to be given. To 
facilitate this study the Isotopes C^^ and N^5 vere used as 
tracers. A special apparatus for the preparation of plant 
14 
material labeled with C is described. 
Ill 
The C Investigations were concerned with the rate of 
decomposition of plant materials and the effect of plant ad­
ditions upon the accelerated loss of soil carbon. The net 
effect of these additions over extended time periods was 
measwed. It was found in general that any factor which 
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stimulates the microbial activity in soil likewise accelerates 
the loss of soil carbon. Increasing the level of plant resi­
due addition increased the loss of soil carbon over a wide 
range of concentrations. Plant materials which were easily 
decomposed accelerated soil carbon loss more than those which 
were slowly decomposed. In causing accelerated soil carbon 
loss, plant materials followed the order, soybeans>corn> 
Sudan grassyoats during the Incubation period where com­
parisons were made. Over extended incubation periods it was 
fo\md that, per grata of plant carbon lost, corn produced 
greater increased losses of soil carbon than soybeans. Total 
decomposition and decomposition of plant residue and soil 
organic matter in soil which was alternately wetted and dried 
were very similar in over-all rate to that found in soil which 
was maintained in a moistened condition. 
Nitrogen transformations in plant residues and in soils 
were studied with the aid of tracer nitrogen, Plant 
materials and fertilizer enriched in tracer nitrogen were 
added to soils and the changes in composition and qiiantlty 
of the soil mineral nitrogen determined at several intervals 
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of incubation. It was hoped that data from such studies 
would peiTnit the simultaneous measxirement of mineralization 
and immobilization of nitrogen following the addition of 
plant residues to soil. 
Plant nitrogen and soil nitrogen were mineralized more 
rapidly in a Monona silt loam than in a Muscatine silt loam 
when corn stalks were added. Additions of 1 percent plant 
material caused greater mineralization of soil nitrogen in 
both soils than a 0.5 percent addition. Where soybean straw 
was added, soil nitrogen was released to a greater extent 
than when corn stalks were added. 
Fertilizer nitrogen was rapidly Immobilized in the 
presence of added plant material in soil. Nitrate was used 
by the microorganisms only when the demand for nitrogen was 
great and when the supply of ammonia was low. Because of 
the preferential use of other forms of nitrogen by the 
microbial population, nitrate is unsuitable for the 
simultaneous measurement of mineralization and immobilization 
of nitrogen in soil. 
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APPENDIX 
- llTb-
TaUe 15 
Long Time Effect of Plant Material on DecompoBition of Soil C 
Soil Samples - 100 grans 
Residue Addition Corn - 0,25 percent, 1.0 percent and 5.0 pe 
Moisture - 150 percent moisture equivalent 
Mgm. CO2 Evolution after: 
Residue 0-9 days 9-23 days 23-72 days 72 
Soil Add'n Total Plant Soil Total Plant Soil lotal Plant Soil Total 
We'bster 0 80 80 49 — 49 131 - 131 277 
n Q.Z5ll> 209 142 67 80 23 57 180 30 150 275 
M 0.25SS 't03 253 150 110 ko 70 152 26 126 347 
We'bster 1.0$6 531 427 104 177 104 73 250 101 149 341 
II 1.0J5 5'<-7 430 117 179 107 72 266 104 162 335 
M 5.05^ 1205 1121 84 977 889 88 783 646 137 634 
n 5.0^ 1236 1169 67 962 906 56 695 568 127 6ii5 
Muscatine 0 170 «. 170 135 135 295 295 532 
H 0.2556 Z6i* 86 178 215 33 182 383 39 344 563 
n 0.2558 275 92 183 169 26 143 301 31 270 507 
Maaeatine 1,0^ 565 341 224 308 119 189 504 lliO 364 789 li 
5^  3ti5 200 308 113 195 526 135 391 785 It 5.0?6 1055 863 192 1107 9^  162 969 702 267 926 II 1235 1113 122 1008 827 181 890 568 322 1222 
Monona 0 
, ^  62 62 29 29 102 102 245 n 0.25^ 17^ 86 88 81 27 54 156 32 124 300 w 0.255^  174 89 85 25 6c 170 32 138 352 
Monona li 1.05s 415 312 103 286 164 122 302 14? 155 380 P 1.0^  
— 
— -
-
- 331 IJ^ 187 530 II 5.05? 1206 1082 124 998 878 120 933 817 116 829 It 5.0^ 1228 1102 126 1008 904 104 936 802 134 758 

Tal)le 15 
5t of Plant Material on Decomposition of Soil Carbon 
Soil Samples - 100 grams 
Ion Corn - 0,25 percent, 1.0 percent and 5.0 percent 
jture - 150 percent moisture equivalent 
Mgm. CO2 Evolution after; 
9-23 days 23-72 days 72-2^ days Total 
Total Plant Soil Total Plant Soil Total Plant Soil Total Plant Soil 
49 49 131 131 277 277 537 - 537 
80 23 57 180 30 150 275 19 256 744 214 530 
110 ko 70 152 26 126 347 31 316 1012 350 662 
177 10k 73 250 101 149 341 75 266 1299 707 592 
179 107 72 266 104 162 335 73 262 1327 714 613 
977 889 88 783 646 137 634 368 266 3599 3024 575 
962 906 56 695 568 127 376 269 3538 3019 519 
135 _ 135 295 295 532 532 1132 1132 
215 33 182 383 39 3^ 563 25 538 1425 183 1242 
169 26 143 301 31 270 507 23 im 1252 172 1080 
308 119 189 504 l^K) 364 789 114 675 2166 714 1452 
308 113 195 526 135 391 785 100 685 2164 693 1471 
1107 9^ 162 969 702 267 926 438 488 ^57 2948 1109 
1008 827 181 890 568 322 1222 637 585 4355 31^ 1210 
29 » 29 102 102 245 _ 245 . 438 438 81 27 54 156 32 124 300 26 274 711 171 540 85 25 170 32 138 352 22 330 781 164 617 
286 l6i* 122 302 147 155 380 95 285 1383 718 665 
— — 
- 331 li)4 187 530 121 409 
998 878 120 933 817 116 829 494 335 3966 3271 695 1008 904 104 936 802 134 758 482 276 3930 3290 640 

Mjgm. CO2 Evolution after: 
Eesidue 3 days 7 days 12 days 
Soil Add'n !Potal Plant Soil Total Plant Soil Total Plant Soil 
Webster 0 91.24 - 91.24 42.17 - 42.1? 32.89 - 32.89 
" 0.25^ 199.12 97.51 101.61 81.75 31.92 49.83 50.62 17.36 33.26 
" 0.25!^ 198.24 98.62 99.62 79.40 31.31 48.09 48.75 16.39 32.36 
Wel)Bt©r l.OjS ^5.97 288.12 117.85 195.85 135.17 60.68 107.30 69.75 37.55 
" l.OJii 417.50 293.29 124.21 193.98 136.99 56.99 106.64 68.11 38.53 
" 5.05^ 607.66 523.01 84.65 570.18 538.42 31.76 416.0? 363.77 52.30 
" 5.0^ 586.61 543.61 43.00 560.34 552.66 7.68 428.72 353.09 75.63 
Muscatine 0 65.17 - 65.1? 40.98 - Jto.98 34.54 - 34.54 
« 0.2555 167.91 87.33 80.58 100.52 33.41 67.11 86.31 23.58 62.73 
» 0.2555 187.62 107.09 80.53 86./<4 32.08 54.36 65.19 30.11 35.08 
Muscatine l.OjS 391.43 252.55 138.88 213.23 141.0? 72.16 143.02 81.64 61.38 
" l.o;^ 405.02 267.03 137.99 211.12 135.86 75.26 147.23 85.94 61.29 
" 5.05S 602.49 524.83 77.66 565.64 561.90 3.74 471.00 369.92 101.08 
" 5.05S 609.07 551.63 57.44 636.96 575.62 61.34 484.75 410.39 74.36 
Monona 0 17.88 - 17.88 12.59 - 12.59 13.18 - 13.18 
" 0.25^ 124.24 91.22 33.02 53.35 30.84 22.51 26.80 14.20 12.60 
" 0.255^ 122.59 91.08 31.51 53.81 31.13 22.68 34.78 17.62 17.I6 
Monona l.OjS 357.5^ 322.08 35.51 175.91 133.40 42.51 100.8? 75.0? 25.80 
« 1.0^ 379.e.i ;4.62 25.26 I8O.36 133.95 46.41 110.49 83.44 2?.05 
" SM 576,^2 570.66 5.76 578.78 571.20 7.58 516.56 516.56 
" 5.05? 6O?,53 607.53 ^ 584.1? 552.86 31.31 451.29 403.23 46.06 
- 119 -
lalsle 1$ 
Long Time Effect of Plant Material on Decomposition of Soil Carbon 
Soil Samples - 100 grams 
Soybean Hates - 0,25 percent, 1.0 percent and 5.0 percent 
Moisture - 150 percent of moisture equivalent 
Mgm. OO2 Evolution after: 
19 days 33 days 63 days II9 days 
Total Plant Soil Total Plant Soil Total Plant Soil Total Plant Sol 
33.49 _ 33,/j9 50.20 - 50.20 80.9^ - 80.9^ 105.36 - I05 
k6M 10,k2 35.98 66.18 12.23 53.95 96.6? lk,22 82.^15 115.72 IO.78 lOii-
i+6.6i^ lO.Sk- 35.80 83.07 23.76 59.31 lOif.iH 15.6^1- 88.77 133.30 11.07 122 
82.08 kl,2k iW.Sif 103.01 if7.^ 55.53 14-3.13 5^*95 88.18 136.55 36.^7 
81.16 i^3.53 37.63 104.17 ^.56 5^.61 146.19 61.36 84.83 1^1.79 38.91 
309.70 27^^.95 3^'75 3^.77 253.^^2 93.35 327.58 220.30 107.28 331.1^ 202.29 
322.81 291.94 30.87 435.^<5 388.89 46.56 349.16 251.68 97.^ 282.33 166.43 
45.45 - 45.45 79.07 - 79.07 127.18 - I27.I8 I86.30 - 186 
85.82 16.72 69.10 127.43 19.18 108.25 180.51 16.53 163.98 215.12 12.47 202 
69.41 14.36 55.05 111.48 17.10 94.38 155.23 16.22 139.01 195.49 11.79 183 
126.92 57.54 69.38 162.38 60.14 102.24 212.94 56.28 156.66 260.08 50.27 
128.81 59.06 69.75 163.57 62.86 100.71 211.11 62.72 148.39 243.47 46.67 
404.89 315.41 89.''48 540.72 403.92 136.8O 561.90 379.62 182.28 486.24 241.51 
401,39 342.62 58,77 547.25 387.72 159.53 563.55 389.98 173.57 495.00 255.02 
15.16 - 15.16 29.32 - 29.32 56.54 - 56.54 86.94 - 86 
32.43 12.78 19.65 49.28 15.49 33.79 74.85 16.15 58.70 90.16 12.37 77. 
34.78 14.14 20.64 i^9.04 15.66 33.38 77.42 17.35 60.07 98.91 12.72 86 
79.75 50.88 28.87 99.02 59.67 39.35 126.94 62.98 63.96 134.20 43.82 
84.68 58.69 25.99 109.36 65.44 43.92 147.84 69.47 78.37 157.70 46.54 
^•25 413.18 33.07 449.77 408.21 41.56 413.49 307.85 105.64 307.45 186.59 
356.88 13,87 455.62 413.93 41,69 414,20 310,94 IO3.26 325.42 188.29 

119 -
le 1$ 
1 on Dec0ii^>08ltl0n of Soil Car'bon 
- 100 grana 
1,0 percent and 5.0 percent 
of moisture equivalent 
ution after: 
63 days 119 days Total 
Soil Total Plant Soil Total Plant Soil Total Plant Soil 
50.20 80.94 - 80.9^^ 105.36 - 105.36 436.29 - 436.29 
53.95 96.67 14.22 82.^)5 115.72 10.78 104.94 656.46 194.it4 462.02 
59.31 104.41 15.64 88.77 133.30 11.07 122.23 693.81 207.63 486.18 
55.53 143.13 54.95 88.18 136.55 36.47 100.08 1173.89 673.18 500.7I 
54.61 146.19 61.36 84.83 141.79 38.91 102.88 1191.43 691.75 499.68 
93.35 327.58 220.30 107.28 331.14 202.29 128.85 2909.10 2376.16 532.94 
46.56 349.16 251.68 97.^ 282.33 166.43 115.90 2965.42 2548.30 417.12 
79.07 127.18 - 127.18 186.30 - 186.30 578.69 - 578.69 
108.25 180.51 16.53 163.98 215.12 12.47 202.65 963.62 209.22 754.^ 
94.38 155.23 16.22 139.01 195.49 11.79 183.70 870.86 228.75 642.11 
102,24 212.94 56.28 156.66 260.08 50.27 209.81 1510.00 699.49 810.51 
100.71 211.11 62.72 148.39 243.47 46.67 196.80 1510.33 720.14 790.19 
136.80 561.90 379.62 182.28 486.24 241.51 244.73 3632.88 2799.11 835.77 
159.53 563.55 389.98 173.57 495.00 255.02 239.98 3737.97 2912.98 824.99 
29.32 56.54 - 56.54 86.94 - 86.94 231.61 - 231.61 
33.79 74.85 16.15 58.70 90.16 12.37 77.79 451.11 193.05 258.06 
33.38 77.42 17.35 60.07 98.91 12.72 86.19 471.33 199.70 271.63 
39.35 126.94 62.98 63.96 134.20 43.82 90.38 1074.28 747.90 326.38 
43.92 147.84 69.47 78.37 157.70 46.54 111.46 II70.31 812.15 358.16 
41.56 413.49 307.85 105.64 307.45 186.59 120.86 3288.72 2974.25 314.47 
41.69 414.20 310.94 103.26 325.42 188.29 137.13 3208.98 2833.66 375.32 

NOTE TO USERS 
Oversize maps and charts are microfilmed in 
sections in the foiiowing manner: 
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SMALL OVERLAPS 
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Table 17 
Effect of Moisture Content on Bate or Decomposition of Soil 
I Muscatine Soil Sample - 20 gxama Corn - 0.5 percent and 2.5 
Moisture Tension (p?) as given (Moisture percent in paren' 
Mgm. CO2 Svolution after: 
^ days 9 days 18 days 32 days 
vF Add'n Total Plant Soil Total Plant Soil Total Plant Soil Total Plant SoU 
0.5$S 39.89 19.97 19.92 32.17 13.31 18.86 32.91 7.64 25.27 3^.59 6.58 28.01 
1.0 O.55S 45.5'^ 2^^.32 21.22 29.22 13.85 15.37 29.70 8.68 21.02 32.65 6.12 26.53 
iS^.k) 2.55^ 131.45 100.41 31.04 101.20 81.41 19.79 83.27 47.50 35.77 73.88 36.27 37.61 
Z.5ll> 130.97 100.39 30.58 102.70 85.62 I7.O8 83.54 51.41 32.13 75.57 35.19 ^.38 
0.5^ 46.77 25.16 21.61 27.02 12.11 14.91 24.80 6.24 18.56 27.35 4.01 23.34 
2.0 0.556 41.85 21.57 20.28 24.31 10.6l 13.70 23.56 6.07 17.49 30.96 4.55 26.41 
(43.9) 2.55^ 141.95 119.01 22.94 93.11 70.17 22.94 71.77 47.88 23.89 55.90 27.81 28.09 
2.55^ 150.77 130.14 20.63 93.11 67.33 25.78 65.85 39.37 26.48 55.42 26.90 28.52 
0.5?^ 43.83 27.63 16.20 23.32 10.50 12.82 18.42 5.33 13.09 22.77 4.00 1877 
2.7 0.5^ 41.12 22.04 19.08 23.56 9.80 13.76 20.13 5.40 14.73 26.58 5.29 21.29 
(29.3) 2.5i^ 149.54 137.49 12.05 79.11 58.23 20.88 55.51 35.62 19.89 48.56 22.65 25.91 
2.5;^ 145.38 124.68 20.70 75.90 51.83 24.07 62.15 37.88 24.27 58.21 26.48 31-73 
0.5^ 34.23 18.01 16.22 24.55 11.64 12.91 17.91 5.42 12.49 20.11 2.71 17.40 
3.7 0.5^ ^.39 19.60 20.79 28.98 11.95 17.03 25.79 5.17 20.62 30.71 2.98 27.73 
(18.9) 2.5^ 124.83 93.72 31.11 97.53 72.18 25.35 69.52 32.59 36.93 62.79 17.27 45.52 
2.5^ 119.92 91.73 28.19 90.40 7.I.87 18.53 63.88 36.36 27.52 50.73 I8.67 32.06 
0.5^ 38.15 18.85 19.30 23.56 11.08 12.48 21.85 6.55 15.30 23.50 2.97 20.53 
4.2 0.5^ 33.00 16.65 16.35 21.10 9.98 11.12 18.42 6.02 12.40 19.63 2.87 16.76 
(11.7) 2.5^ 132.88 106.41 26.47 78.10 63.33 14.77 54.03 32.98 21.05 49.79 24.78 25.01 
2.5;S 127.76 107.70 20.06 70.49 54.98 15.51 50.36 29.58 20.78 46.40 20.75 25.65 
0.5JS 7.70 2.53 5.17 6.12 1.74 4.38 8.08 1.64 6.44 19.87 1.21 16.66 
5.0 0.5^ 8.69 3.20 5.49 5.92 1.80 4.12 5.88 I.70 4.18 I6.50 1.43 15.07 
(5.8) 2.5^ 18.75 11.17 7.58 23.81 14.92 8.89 18.42 10.25 8.17 27.35 9.16 18.19 
2.555 36.94 25.86 11.08 33.16 23.41 9.75 30.69 22.83 7.86 35.55 25.04 10.51 
II Monona 
0.5^ 29.33 19.67 9.66 21.85 10.99 10.86 23.81 9.72 14.09 27.83 7.72 20.11 
1.0 0.5% 41.12 26.27 14.85 22.09 10.10 11.99 20.13 9.48 10.65 21.56 6.20 15.36 
(47.5) 2.55 121.38 94.54 26.84 86.48 62.83 23.65 70.51 47.05 23.46 69.06 42.30 26.76 
2.5^ 116.45 93.22 23.23 81.56 59.38 22.18 71.48 53.52 17.96 64.43 40.57 23.91 
0.5^ 33.00 20.57 12.43 19.65 9.49 10.16 20.86 7.86 13.00 27,35 7.38 19.97 
2.0 0.5^ 33.51 17.4916.02 20.62 9^82 10.80 19.89 8.79 11.10 26.38 8.76 17i62 
(39.3) 2.55 II8.67 91.03 27.64 80.32 59.07 21,25 78.12 47.55 30.57 66.90 41.46 25.44 
2.5^ 121.86 95.10 26.76 76.63 55.34 21.29 76.17 48.90 27.27 70.03 45.96 24.07 
0.5^ 33.00 21.18 11.82 17.43 9.52 7.91 13.33 4.87 8.46 15.29 4.24 11.05 
X 2^-92 12.07 16.94 8.42 8.52 17.18 5.54 11.64 19.63 4.57 15.06 
(25.0) 2.5^ 133.65 117.56 16.09 70.01 55.49 14.52 52.56 31.63 20.93 40.86 25.21 15.65 
2.5'^ 140.25 118.66 21.59 75.66 60.21 15.45 53.31 33.02 20.29 4?.01 24.94 I8.07 
Table 17 
Hire Content on Hate ox Decomposition of Soil Carlson 
lample - 20 grama Corn - 0,5 percent and 2,5 percent 
lion (pF) as given (Moisture percent in parentheses) 
Hgm. CO2 S70luti0n after: 
lys 18 dajrs 32 days 53 days Muscatine 
int Soil Total Plant Soil Total Plant Soil Total Plant Soil Total Plant Soil 
,31 18,86 32.91 7.64 25.27 34.59 6,58 28,01 25«02 2,88 22,14 164.58 50.38 114.20 
85 15.37 29.70 8.68 21.02 32.65 6.12 26.53 34.89 4.37 30.52 172.00 57.34 114.66 
41 19.79 83.27 47.50 35.77 73.88 36.27 37.61 65.76 20.94 44.82 455.56 286.53 I69.03 
,62 17.08 83.54 51.41 32.13 75.57 35.19 ^10.38 61.91 20.69 41.22 454.69 293.30 161.39 
,U 14.91 24.80 6.24 18.56 27.35 4.01 23.34 39.25 2.47 36.78 165.19 49.99 115.20 
,61 13.70 23.56 6.07 17.49 30.96 4,55 26.41 25.50 1.67 23.83 146.18 44.47 101.71 
.17 22.94 71.77 47.88 23.89 55.90 27.81 28.09 41.89 12.44 29.45 404.62 277.31 127.31 
,33 25.78 65.85 39.37 26.48 55.42 26.90 28.52 43.58 I3.I0 30.48 408.73 276.84 131,89 
,50 12.82 18,42 5.33 13.09 22.77 4,00 ia?7 28,38 2,93 25.45 136.72 50.39 86,33 
,80 13.76 20,13 5.40 14,73 26,58 5.29 21,29 36.59 4.51 32.08 147.98 47,04 100,94 
.23 20,88 55.51 35.62 19.89 48.56 22,65 25,91 38,52 12,00 26,52 371.24 265,99 105,25 
.83 24,07 62.15 37.88 24,27 58.21 26.48 31.73 42,37 12,73 29.64 384,01 253.60 130,41 
,64 12,91 17,91 5.42 12.49 20.11 2,71 17,40 24,53 2,06 22,47 121,33 39.84 81,49 
.95 17.03 25.79 5.17 20.62 30.71 2.98 27.73 41.41 2.07 39.34 167.28 41.77 125.51 
,18 25.35 69.52 32,59 36,93 62.79 17.27 45.52 74.45 10.95 63.50 429,12 226,71 202,41 
..8? 18.53 63,88 36.36 27.52 50,73 18,67 32,06 62,88 12,98 49,90 387.81 231.61 156.20 
,08 12.48 21.85 6,55 15.30 23.50 2.97 20.53 33.05 2.43 30.62 l^W.ll 41.88 98.23 
,98 11.12 18.42 6.02 12.40 19.63 2.87 I6.76 25.26 2.44 22,82 117.41 37.96 79.45 
,33 14.77 54.03 32.98 21.05 49.79 24.78 25.01 45.76 15.43 30.33 360.56 242.93 117.63 
,98 15.51 50.36 29.58 20.78 46.40 20.75 25.65 48.64 16.93 31.71 343.65 229.94 113.71 
,74 4.38 8.08 1,64 6.44 19.87 1.21 18,66 41,41 2,08 39.33 83.18 9,20 73.98 
,80 4,12 5.88 1.70 4,18 16.50 1.43 15.07 41.41 5.15 36.26 78.40 13.28 65.12 
,92 8.89 18.42 10.25 8.17 27.35 9.16 18.19 83.12 41,60 41,52 171.45 87.10 84,35 
.41 9.75 30,69 22,83 7.86 35.55 25.04 10,51 56.83 38.48 18.35 193.17 135.62 57.55 
Monona 
99 10.86 23.81 9.72 14,09 27.83 7.72 20,11 30.56 5.06 25,50 133.38 53,16 80.22 
10 11.99 20.13 9.48 10,65 21.56 6.20 15.36 21.87 4.20 I7.67 126.77 56.25 70,52 
83 23,65 70.51 47.05 23.46 69.06 42.30 26.76 57.07 23.28 33.79 404.50 270.00 134.50 
38 22.18 71.48 53.52 17.96 64.43 40.57 23.91 53.46 21.16 32.30 387.43 267.85 119.58 
49 10.16 20.86 7.86 13.00 27.35 7.38 19.97 31.04 4.09 26.95 131.90 49.39 82.51 
82 10.80 19,89 8.79 11.10 26.38 8^76 17i62 22.84 4.34 18,5^ 123i24 49.20- 74i04 
07 21.25 78,12 47.55 30,57 66.90 41.46 25.44 50.54 20.10 30.44 394.55 259.21 135.34 
34 21.29 76.17 48.90 27.27 70.03 45.96 24.07 54.43 22.13 32.30 399.12 267.43 131.69 
52 7.91 13.33 4.87 8.46 15.29 4.24 11.05 12.23 1.96 10.27 91.28 41.77 49.51 
42 8,52 17.18 5.54 11.64 19,63 4,57 15.06 22,11 3.41 18,70 109,85 43,86 65,99 
49 14,52 52,56 31.63 20,93 40,86 25,21 15,65 32,50 13,85 18,65 329,58 243.74 85,84 
^ ti. ittf di 'ji ^*3 no or\ oo Il'> m oh. nii. n q nn to qo i o qd oJi e oIl r%i£ <50 
0.5S6 
2.0 0.556 
(/i3.9) 2.5;^ 
2.5^ 
0.556 
2.7 0.5^ 
(29.3) 2.55? 
2,5% 
0.556 
3.7 0.5^ (18.9) 2.55S 
2.556 
0.51^ 
k,2 0.5?^ 
(11.7) 2.5-;^ 
2.556 
0.5J5 
5.0 0.5^ 
(5.8) 2.555 
2.556 
II Monona 
0.5^ 
1.0 0.5^ 
(^7.5) 2.55^ 
2.556 
0.556 
2.0 0.556 
(39.3) 2.5^ 
2.5^ 
0.556 
2.7 0.556 
(25.0) 2.556 
2.556 
0.556 
3.7 0.556 
(13.7) 2.5^ 
2.555 
0.556 
i+.2 0.5^ 
(9.1) 2.5^ 
2.5^ 
0.556 
5.0 0.556 
(2.7) 2.5^ 
2.556 
46.77 25.1b 21.&L 
ifl.85 21.57 20.28 
141.95 119.01 22.9^ 
150.77 130.14 20.63 
43.83 27.63 16.20 
41.12 22.04 19.08 
149.5^ 137.^9 12.05 
145.38 124.68 20.70 
34.23 18.01 16.22 
iw.39 19.60 20.79 
124.83 93.72 31.11 
119.92 91.73 28.19 
38.15 18.85 19.30 
33.00 16.65 16.35 
132.88 106.41 26.47 
127.76 107.70 20.06 
7.70 2.53 5.17 
8.69 3.20 5.''^9 
18.75 11.17 7.58 
36.94 25.86 11.08 
ZYtVa xc,j~L xH-.^x tT.w w,..-r -1-^^ 
24.31 10.61 13.70 23.56 6.07 17.49 30.96 4.55 26.41 
93.11 70.17 22.94 71.77 47.88 23.89 55.90 27.81 28.09 
93.11 67.33 25.78 65.85 39.37 26.48 55.42 26.90 28.52 
23.32 10.50 12.82 18.42 5.33 13.09 22.77 4.00 1877 
23.56 9.80 13.76 20.13 5.40 14.73 26.58 5.29 21.29 
79.11 58.23 20.88 55.51 35.62 19.89 48.56 22.65 25.91 
75.90 51.83 24.07 62.15 37.88 24.27 58.21 26.48 31-73 
24.55 11.64 12.91 17.91 5.42 12.49 20.11 2.71 17.^ 
28.98 11.95 17.03 25.79 5.17 20.62 30.71 2.98 27.73 
97.53 72.18 25.35 69.52 32.59 36.93 62.79 17.27 45.52 
90.40 7.1.87 18.53 63.88 36.36 27.52 50.73 18.67 32.06 
23.56 11.08 12.48 21.85 6.55 15.30 23.50 2.97 20.53 
21.10 9.98 11.12 18.42 6.02 12.40 19.63 2.87 I6.76 
78.10 63.33 14.77 54.03 32.98 21.05 49.79 24.78 25.01 
70.49 54.98 15.51 50.36 29.58 20.78 46.iK) 20.75 25.65 
6.12 1.74 
5.92 1.80 
23.81 14.92 
33.16 23.41 
4.38 8.08 1.64 
4.12 5.88 1.70 
8.89 18.42 10.25 
9.75 30.69 22.83 
6.44 19.87 1.21 18.66 
4.18 16.50 1.43 15.07 
8.17 27.35 9.16 18.19 
7.86 35.55 25.04 10.51 
29.33 19.67 9.66 21.85 10.99 10.86 23.81 9.72 14.09 27.83 7.72 20.11 
41.12 26.27 14.85 22.09 10.10 11.99 20.13 9.48 10.65 21.56 6.20 15.36 
121.38 94.54 26.84 86.48 62.83 23.65 70.51 47.05 23.46 69.06 42.30 26.76 
116.45 93.22 23.23 81.56 59.38 22.18 71.48 53.52 17.96 64.43 i¥).57 23.91 
33.00 20.57 12.43 
33.51 17.49 16.02 
118.67 91.03 27.64 
121.86 95.10 26.76 
33.00 21.18 11.82 
33.99 21.92 12.07 
133.65 117.56 16.09 
140.25 118.66 21.59 
23.67 12.68 10.99 
27.11 15.56 11.55 
108.68 91.82 16.86 
96.65 81.04 15.61 
29.81 19.71 10.10 
28.10 15.72 12.38 
122.87 108.48 14.39 
124.83 112.63 12.20 
4.03 
4.03 
4.25 
4.51 
.03 4.00 
4.03 
.10 4.15 
.22 4.29 
19.65 9.49 10.16 20.86 7.86 13.00 27.35 7.38 19.97 
20.62 9.82 10.80 19.89 8.79 11.10 26.38 8.76 17i62 
80.32 59.07 21.25 78.12 47.55 30.57 66.90 41.46 25.44 
76.63 55.34 21.29 76.17 48.90 27.27 70.03 45.96 24.07 
17.43 9.52 7.91 13.33 4.87 8.46 15.29 4.24 11.05 
16.94 8.42 8.52 17.18 5.54 11,64 19.63 4.57 15.06 
70.01 55.49 14.52 52.56 31.63 20.93 40.86 25.21 15.65 
75.66 60.21 15.45 53.31 33.02 20.29 43.01 24.94 13.07 
17.91 11.^K) 6.51 9.31 3.63 5.68 7.83 1.15 6.6B 
24.07 14.04 10.03 12.76 5.08 7.68 12.87 2.83 10.04 
84.02 70.37 13.65 50.84 31.49 19.35 27.83 18.25 9.58 
81.56 68.13 13.43 44.20 30.98 13.22 24.93 14.73 10.20 
19.38 12.08 7.30 14.96 5.09 9.87 15.78 2.67 13.11 
17.18 9.47 7.71 16.68 6.68 10.00 I6.50 2.37 14.13 
74.69 63.59 11.10 50,12 34.08 16.04 36.02 21.73 14.29 
83.16 67.76 15.40 46.18 31.42 14.76 28.0? 17.17 10.90 
3.1? 
3.65 
.99 -
7.35 2.33 
.05 
.05 
3.12 6.36 2.33 
3.60 5.39 1.88 
.99 25.54 16.69 
5.02 28.07 19.09 
4.03 8.05 2.42 5.63 
3.51 10.72 2.29 8.43 
8.85 28.56 15.60 12.96 
8.98 17.21 9.10 8.11 
1 13.70 23.56 6.07 17.^^9 30.96 ^*55 26.41 25.50 1.67 23.H:> ifG.io loi./i 
7 22.9'!' 71.77 47.88 23.89 55.90 27.8I 28.09 41.89 12.44 29.45 404.62 277.31 127.31 
3 25.78 65.85 39.37 26.48 55.42 26.90 28.52 43.58 13.10 30.48 408.73 276.84 131.89 
0 12.82 18.42 5.33 13.09 22.77 4.00 1877 28.38 2.93 25.45 136.72 
0 13.76 20.13 5.40 14.73 26.58 5.29 21.29 36.59 4.51 32.08 147.98 
3 20.88 55.51 35.62 19.89 48.56 22.65 25.91 38.52 12.00 26.52 371.24 265.99 105.25 
3 24.07 62.15 37.88 24.27 5B.ZL 26.48 31.73 42.37 12.73 29.64 384.01 253.60 130.41 
50.39 86.33 
47.04 100.94 
4 12.91 17.91 5.42 12.49 20.11 2.71 17.40 24.53 2,06 22.47 121.33 39.84 81.49 
5 17.03 25.79 5.17 20.62 30.71 2.98 27.73 41.41 2.07 39.34 167.28 41.77 125.51 
8 25.35 69.52 32.59 36.93 62.79 17.27 45.52 74.45 10.95 63.50 429.12 226.71 202.41 
37 18.53 63.88 36.36 27.52 50.73 I8.67 32.06 62.88 12.98 49.90 387.81 231.61 156.20 
8 12.48 21.85 6.55 15.30 23.50 2.97 20.53 33.05 2.43 30.62 l^iO.ll 41.88 98.23 
B 11.12 18.42 6.02 12.40 19.63 2.87 I6.76 25.26 2.44 22.82 117.41 37.96 79.45 
3 14.77 54.03 32.98 21.05 49.79 24.78 25.01 45.76 15.43 30.33 360.56 242.93 117.63 
'8 15.51 50.36 29.58 20.78 46.40 20.75 25.65 48.64 16.93 31.71 343.65 229.94 113.71 
4 4.38 8.08 1.64 
0 4.12 5.88 1.70 
Z 8.89 18.42 10.25 
1 9.75 30.69 22.83 
6.44 19.87 1.21 18.66 41.41 2.08 39.33 83.18 9.20 73.98 
4.18 16.50 1.43 15.07 41.41 5.15 36.26 78.40 13.28 65.12 
8.17 27.35 9.16 18.19 83.12 41.60 41.52 171.45 87.10 84.35 
7.86 35.55 25.04 10.51 56.83 38.48 18.35 193.17 135.62 57.55 
Hoaona 
? 10.86 23.81 9.72 14.09 27.83 7.72 20.11 30.56 5.06 25.50 133.38 53.16 80.22 
5 11.99 20.13 9.48 10,65 21.56 6.20 15.36 21.87 4.20 17.67 126.77 56.25 70.52 
3 23.65 70.51 47.05 23.46 69.06 42.30 26.76 57.07 23.28 33.79 404.50 270.00 134.50 
3 22.18 71.48 53.52 17.96 64.43 40.57 23.91 53.46 21.16 32.30 387.43 267.85 119.58 
? 10.16 20.86 7.86 13.00 27.35 7.38 19.97 31.04 4.09 26.95 131.90 49.39 82.51 
2 10.80 19.89 8.79 11.10 26.3a 8.76 17i62 22.84 4.34 18.5a 123i24 49.20 74i04 
? 21,25 78.12 47,55 30.57 66.90 41.46 25.44 50.54 20.10 30.4i^ 394.55 259.21 135.34 
<• 21.29 76.17 48.90 27.27 70.03 45.96 24.07 54.43 22.13 32.30 399.12 267.43 131.69 
I 7.91 13.33 4.87 8.46 15.29 4.24 11.05 12.23 1.96 10.27 91.28 41.77 49.51 
> 8.52 17.18 5.54 11.64 19.63 4.57 15.06 22.11 3.41 I8.70 109.85 43.86 65.99 
) 14.52 52.56 31.63 20.93 40.86 25.21 15.65 32.50 13.85 18.65 329.58 243.74 85.84 
L 15.45 53.31 33.02 20.29 43.01 24.94 18.07 33.71 13.83 19.88 345.94 250.66 95.28 
> 6.51 9.31 3.63 5.68 7.83 1.15 6.6S 12.48 1.45 11.03 71.20 30.31 40.89 
> 10.03 12.76 5.08 7.68 12.87 2.83 10.04 17.05 2.30 14.75 93.86 39.81 54.05 
' 13.65 50.84 31.49 19.35 27.83 18.25 9i5B 22.11 8.^40 13.71 293.48 220.33 73.15 
I 13.43 44.20 30.98 13.22 24.93 14.73 10.20 33.44 18.55 14.89 280.78 213.43 67,35 
! 7.30 14.96 5.09 9.87 15.78 2.67 13.11 15.84 1.66 14.18 95.77 41.21 54.56 
' 7.7116.68 6.68 10.00 16.50 2.37 14.13 25.98 2.60 23.38,104.44 36.84 67,60 
> 11.10 50.12 34.08 16.04 36.02 21.73 14.29 32.50 13.67 18.83 316.20 241.55 74.65 
; 15,40 46.18 31.42 14.76 28.07 17.17 10.90 16.81 6.17 10.64 299.05 235.15 63.90 
; 3.12 6.36 2.33 4.03 8.05 2.42 5.63 8.63 2.15 6.48 30.24 6.98 23.26 
: 3.60 5.39 1.88 3.51 10.72 2.29 8.43 10.54 2.09 8.45 34.33 6.31 28.02 
.99 25.54 16.69 8.85 28.56 15.60 12.96 21.39 9.98 11.41 80.73 42.37 38,36 
i 5.02 28.07 19.09 8.98 17.21 9.10 8.11 23.81 12.38 11.43 80.95 43.12 37.83 
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TaWe 18 
Effect of Various Plant Materials on Decon^osition of Soil i 
Soil San^le - 20 grams Residue Addition - 0.5 percent In ai; 
Moisture - 150 percent moisture equivalent 
Soil Plant 
^ days 
Total Plant Soil 
Mgm, COg }i!70luti0n after: 
11 days 25 days 
Total Plant Soil Tota Plant Soil To 
26.24 42 
10.93 27.99 42 
9.36 25.58 43 
10.47 35.97 56 
7.55 29.98 41 
13.47 22.17 37 
10.41 27.59 54 
5.40 23.44 37 
5.62 29.08 41 
9.59 14 
13.16 15.68 34 
7.98 11.01 26 
6.93 16.50 34 
6.91 23.80 45 
16.22 13.55 33 
10.27 11.53 25 
5.46 12.82 23 
5.18 18.25 30 
26.49 31 
11.17 31.75 44 
6.12 29.52 42 
6.46 28.72 42 
5.76 26.36 42 
?.05 19.44 29 
8.17 16.67 33 
4.30 20.78 34 
3.76 30.23 52 
31.42 30 
16.22 45.01 74 
12.21 34.70 60 
T.52 35.65 55 
8.75 45.68 69 
14.15 56.01 74 
10.36 24.58 38 
7.82 33.45 39 
7.24 45.54 69 
Muscatine 
It 
Monona 
It 
II 
It 
n 
n 
II 
II 
n 
Wetster 
n 
II 
N 
H 
H 
n 
n 
R 
Initen 
R 
R 
n 
H 
n 
tt 
H 
n 
Com 
Com 
Soylseans 
Soy'beana 
Oats 
Oats 
Sudan Orass 
Sudan Orass 
Com 
Com 
Soybeans 
Soybeans 
Oats 
Oats 
Sudan Q'rass 
Sudan Orass 
Com 
Corn 
Soybeans 
Soybeans 
Oats 
Oats 
Sudan, G-rass 
Sudan Or sis b 
Com 
Com 
Soybeans 
Soybeans 
Oats 
Oats 
Sudan Grraes 
Sudan C^rass 
21.03 
^.05 
41.93 
61.89 
70.58 
29.97 
33.27 
32.32 
33.73 
5.08 
33.42 
31.13 
56.26 
61.65 
18.22 
16.83 
19.41 
20.11 
27.61 
50.16 
50.62 
78.10 
74.34 
33.24 
31.37 
38.90 
42.64 
28.32 
42.18 
43.83 
67.52 
63.08 
38.41 
^.53 
42.42 
39.36 
27.61 
25.83 
39.76 
45.14 
12.49 
13.37 
16.12 
14.15 
24.63 
25.54 
43.01 
42.80 
9.97 
9.28 
14.07 
12.76 
29.08 
28.49 
48.07 
42.04 
12.18 
9.93 
16.80 
17.76 
16.22 
17.58 
36.67 
31.77 
10.02 
10.93 
14.86 
10.35 
21.03 
16.44 
16.10 
22.13 
25.44 
17.48 
19.90 
16.20 
19.58 
5.08 
8.79 
5.59 
13.25 
18.85 
8.25 
7.55 
5.34 
7.35 
27.61 
21.08 
22.13 
30.03 
32.30 
21.06 
21.44 
22.10 
24.88 
28.32 
25.96 
26.25 
30.85 
31.31 
28.39 
29.60 
27.56 
29.01 
16.46 
36.54 
33.49 
40.06 
32.32 
31.84 
35.36 
26.20 
28.32 
4.95 
26.ii5 
25.50 
25.28 
29.97 
23.17 
22.68 
16.83 
16.83 
16.00 
35.60 
31.13 
32.32 
31.13 
31.37 
31.37 
24.58 
22.68 
25.14 
46.40 
43.34 
44.18 
47.10 
55.09 
34.67 
35.60 
41.23 
16.58 
14.79 
14.98 
13.23 
19.02 
18.49 
12.96 
11.94 
16.58 
15.94 
14.12 
13.42 
15.36 
16.11 
11.63 
10.73 
16.36 
13.05 
11.32 
10.73 
21.49 
17.49 
11.24 
5.47 
13.86 
14.10 
12.72 
12.74 
14.00 
13.99 
11.98 
10.05 
16.46 
19.96 
18.70 
25.08 
19.09 
12.82 
16.87 
13.24 
16.38 
4.95 
9.87 
9.56 
11.16 
16.55 
7.81 
6.57 
5.20 
6.10 
16.00 
19.24 
18.08 
21.00 
20.40 
9.88 
13.88 
13.34 
17.21 
25.14 
32.54 
29.24 
31.46 
34.36 
41.09 
20.68 
23.62 
31.18 
26.24 
38.92 
34.94 
46.44 
37.53 
35.64 
38.00 
28.84 
34.70 
9.59 
28.84 
18.99 
23.43 
30.71 
29.77 
21.80 
18.28 
23.43 
26.49 
42.92 
35.64 
35.18 
32.12 
26.49 
24.84 
25.08 
33.99 
31.42 
61.23 
46.91 
43.17 
54.43 
70.16 
34.94 
41.27 
52.78 
Table 18 
.ous Plant Materials on Seconrpogition of Soil Carbon 
10 grams Besidue Addition > 0.5 percent in all cases 
•sture - 150 percent moisture equivalent 
Mgm. COg 3!!70luti0n after: 
11 days 25 days 50 days ITotal 
Total Plant Soil Total Plant Soil Total Plant Soil Total Plant Soil 
16A6 26.24 - 26.2it- 42.00 - 42.00 105.73 - 105.73 
16.58 19.96 38.92 10.93 27.99 42.70 6.48 36.22 162.21 61.6O 100.61 
14.79 I8.70 34.94 9.36 25.58 43.87 6.09 37.78 154.23 56.07 98.16 
14.98 25.08 46.44 10.47 35.97 56.78 8.37 48.41 205.17 73.58 131.59 
13.23 19.09 37.53 7.55 29.98 41.76 6.58 35.18 182.19 72.50 109.69 
19.02 12.82 35.64 13.47 22.17 37.75 6.41 31.34 135.20 51.39 83.81 
18.49 16.87 38.00 10.41 27.59 54.43 5.83 48.60 16I.O6 48.10 II2.96 
12.96 13.24 28.84 5.40 23.44 37.29 3.71 33.58 124.65 38.19 86.46 
11.94 16.38 34.70 5.62 29.08 41.52 3.77 37.75 138.27 35.48 102.79 
4.95 9.59 - 9.59 14.98 - 14.98 34.60 - 34.60 
16.58 9.87 28.84 13.16 15.68 34.23 10.28 23.95 122.94 64.65 58.29 
15.94 9.56 18.99 7.98 11.01 26.27 5.34 20.93 101.89 55.80 47.09 
14.12 11.16 23.43 6.93 16.50 34.23 6.49 27.74 139.20 70.55 68.65 
13.42 16.55 30.71 6.91 23.80 45.52 4.97 40.55 167.85 68.10 99.75 
15.36 7-81 29.77 16.22 13.55 33.31 9.74 23.57 104.47 51.29 53.18 
16.11 6.57 21.80 10.27 11.53 25.32 5.37 19.95 86.63 41.03 45.60 
11.63 5.20 18.28 5.46 12.82 23.45 3.67 19.78 77-97 34.83 43.14 
10.73 6.10 23.43 5.18 18.25 30.25 3.58 26.67 90.62 32.25 58.37 
16.00 26.49 - 26.49 31.19 - 31.19 101.29 - 101.29 
16.36 19.24 42.92 11.17 31.75 44.33 5.50 38.83 173.OI 62.11 110.90 
13.05 18.08 35.64 6.12 29.52 42.70 3.70 39.00" 160.09 51.36 108.73 
11.32 21.00 35.18 6.46 28.72 42.46 4.96 37.50 188.06 70.81 117.25 
10.73 20.40 32.12 5.76 26.36 42.92 4.06 38.86 180.51 62.59 117.92 
21.49 9.88 26.49 7.05 19.44 29.55 3.61 25.94 120.65 44.33 76.32 
17.49 13.88 24.84 8.17 16.67 33.31 4.82 28.49 120.89 40.41 80.48 
11.24 13.34 25.08 4.30 20.78 34.23 3.23 31.00 122.79 35.57 87.22 
5.47 17.21 33.99 3.76 30.23 52.08 2.24 49.84 151.39 29.23 122.16 
25.14 31.42 - 31.42 30.71 - 30.71 115.59 - 115.59 
13.86 32.54 61.23 16.22 45.01 74.38 9.25 65.13 224.19 55.55 168.64 
14.10 29.24 46.91 12.21 34.70 60.06 6.98 53.08 194.14 50.87 143.27 
12.72 31.46 43.17 T.52 35.65 55.38 5.96-49^42 -210.25 62.37 147.38 
12.74 34.36 54.43 8.75 45.68 69.21 6.90 62.31 233.82 60.16 173.66 
14.00 41.09 70.16 14.15 56.01 74.63 9.17 65.46 238.29 47.34 190.95 
13.99 20.68 34.94 10.36 24.58 38.94 7.37 31.57 149.08 42.65 106.43 
11.98 23.62 41.27 7.82 33.45 39.65 3.23 36.42 158.94 37.89 121.05 
10.05 31.18 52.78 7.24 45.54 69.46 3.86 65.60 202.83 31.50 171.33 
Muscatine 
R 
Monona 
Wetstor 
R 
n 
R 
II 
n 
n 
ft 
R 
lAxten 
R 
R 
n 
H 
n 
N 
n 
n 
Clinton 
n 
n 
n 
II 
n 
n 
9 
n 
Com 
Corn 
Soylwans 
Soylieana 
Oats 
Oats 
Sudan Orase 
Sudan Grass 
Com 
Com 
Soyljeans 
Soy'beaus 
Oats 
Oats 
Sudan Q-rass 
Sudan Orass 
Com 
Corn 
Soyljeans 
Sojr'beans 
Oats 
Oats 
Sudan. Grass 
Sudan Grass 
Com 
Com 
Soybeans 
Soy'beana 
Oats 
Oats 
Sudan Grass 
Sudan Grass 
Com 
Com 
Soy'beans 
Soybeans 
Oats 
Oats 
Sudan Grass 
Sudan Grass 
21.03 
Vf.05 
41.93 
61.89 
70.58 
29.97 
33.27 
32.32 
33.73 
5.08 
33.42 
31.13 
56.26 
61.65 
18.22 
16.83 
19.41 
20.11 
27.61 
50.16 
50.62 
78.10 
74.34 
33.24 
31.37 
38.90 
42.64 
28.32 
42.18 
43.83 
67.52 
63.08 
38.41 
40.53 
42.42 
27.61 
25.83 
39.76 
45.14 
12.49 
13.37 
16.12 
14.15 
24.63 
25.54 
43.01 
42.80 
9.97 
9.28 
14.07 
12.76 
29.08 
28.49 
48.07 
42.04 
12.18 
9.93 
16.80 
17.76 
16.22 
17.58 
36.67 
31.77 
10.02 
10.93 
14.86 
39.36 10.35 
12.12 
38.19 
38.66 
66.11 
60.96 
23.17 
19.87 
29.26 
24.58 
29.85 
24.03 
48.60 
41.03 
11.12 
8.78 
14.85 
11.65 
21.03 
16.44 
16.10 
22.13 
25.44 
17.48 
19.90 
16.20 
19.58 
5.08 
8.79 
5.59 
13.25 
18.85 
8.25 
7.55 
5.34 
7.35 
27.61 
21.08 
22.13 
30.03 
32.30 
21.06 
21.44 
22.10 
24,88 
28.32 
25.96 
26.25 
30.85 
31.31 
28.39 
29.60 
27.56 
29.01 
12.12 
6.34 
14.63 
17.51 
19.93 
12.05 
11.09 
14.41 
12.93 
16.46 
36.54 
33.49 
40.06 
32.32 
31.84 
35.36 
26.20 
28.32 
4.95 
26.45 
25.50 
25.28 
29.97 
23.17 
22.68 
16.83 
16.83 
16.00 
35.60 
31.13 
32.32 
31.13 
31.37 
31.37 
24.58 
22.68 
25.14 
46.40 
43.34 
44.18 
47.10 
55.09 
34,67 
35.60 
41.23 
8.71 
30.91 
23.39 
30.67 
24.58 
19.87 
17.29 
22.22 
23.39 
16.58 
14.79 
14.98 
13.23 
19.02 
18.49 
12.96 
11.94 
16.58 
15.94 
14.12 
13.42 
15.36 
16.11 
11.63 
10.73 
16.36 
13.05 
11.32 
10.73 
21.49 
17.49 
11.24 
5.47 
13.86 
14.10 
12.72 
12.74 
14.00 
13.99 
11.98 
10.05 
10.92 
10.54 
11.68 
10.54 
9.02 
7.71 
7.74 
9.06 
16.46 
19.96 
18.70 
25.08 
19.09 
12.82 
16.87 
13.24 
16.38 
4.95 
9.87 
9.56 
11.16 
16.55 
7.81 
6.57 
5.20 
6.10 
16.00 
19.24 
18.08 
21.00 
20.i»0 
9.88 
13.88 
13.34 
17.21 
25.14 
32.54 
29.24 
31.46 
34.36 
41.09 
20.68 
23.62 
31.18 
8.71 
19.99 
12.85 
18.99 
14.04 
10.85 
9.58 
14.48 
14.33 
26.24 
38.92 
34.94 
46.44 
37.53 
35.64 
38.00 
28.84 
34.70 
9.59 
28.84 
18.99 
23.43 
30.71 
29.77 
21.80 
18.28 
23.43 
26.49 
42.92 
35.64 
35.18 
32.12 
26.49 
24.84 
25.08 
33.99 
31.42 
61.23 
46.91 
43.17 
54.43 
70.16 
34.94 
41.27 
52.78 
16.63 
22.27 
36.83 
27.19 
28.14 
31.66 
30.25 
33.07 
32.12 
10.93 
9.36 
10.47 
7.55 
13.47 
10.41 
5.'W 
5.62 
13.16 
7.98 
6.93 
6.91 
16.22 
10.27 
5.46 
5.18 
11.17 
6.12 
6.46 
5.76 
7.05 
8.17 
4.30 
3.76 
16.22 
12.21 
?.52 
8.75 
14.15 
10.36 
7.82 
7.24 
6.92 
8.11 
5.73 
7.56 
18.94 
19.75 
5.72 
8.84 
26.24 
27.99 
25.58 
35.97 
29.98 
22.17 37. 
27.59 54. 
23.44 37. 
29.08 41, 
9.59 
15.68 
11.01 
16.50 
23.80 
13.55 33. 
11.53 25. 
12.82 23. 
18.25 30, 
26.49 
31.75 
29.52 
28.72 
26.36 
19.44 29. 
16.67 33. 
20.78 34, 
30.23 52, 
31.42 
45.01 
34.70 
35.65 
45.68 
56.01 74, 
24.58 38. 
33.45 39. 
45.54 69. 
16.63 
15.35 
28.72 
21.46 
20.58 
12.72 31. 
10.50 27. 
27.35 45. 
23.28 34, 
16.46 - 16.46 
36.54 16.58 19.96 
33.49 14.79 18.70 
iK).06 14.98 25.08 
32.32 13.23 19.09 
31.84 19.02 12.82 
35.36 18.49 16.87 
26.20 12.96 13.24 
28.32 11.94 16.38 
4.95 - 4.95 
Z6,it5 16.58 9.87 
25.50 15.94 9.56 
25.28 14.12 11.16 
29.97 13.42 16.55 
23.17 15.36 7.81 
22.68 16.11 6.57 
16.83 11.63 5.20 
16.83 10.73 6.10 
16.00 - 16.00 
35.60 16.36 19.24 
31.13 13.05 18.08 
32.32 11.32 21.00 
31.13 10.73 20./w 
31.37 21.49 9.88 
31.37 17.49 13.88 
24.58 11.24 13.34 
22.68 5.47 17.21 
25.14 - 25.14 
46.iw 13.86 32.54 
43.34 14.10 29.24 
4tt'.18 12.72 31.46 
47.10 12.74 34.36 
55.09 14.00 41.09 
34.67 13.99 20.68 
35.60 11.98 23.62 
41.23 10.05 31.18 
8.71 - 8.71 
30.91 10.92 19.99 
23.39 10.54 12.85 
30.67 11.68 18.99 
24.58 10.54 14.04 
19.87 9.02 10.85 
17.29 7.71 9.58 
22.22 7.74 14.48 
23.39 9.06 14.33 
26.24 - 26.24 
38.92 10.93 27.99 
34.94 9.36 25.58 
46.44 10.47 35.97 
37.53 7.55 29.98 
35.64 13.47 22.17 
38.00 10.41 27.59 
28.84 S.'W 23.44 
34.70 5.62 29.08 
9.59 - 9.59 
28.84 13.16 15.68 
18.99 7.98 11.01 
23.43 6.93 16.50 
30.71 6.91 23.80 
29.77 16.22 13.55 
21.80 10.27 11.53 
18.28 5.46 12.82 
23.43 5.18 18.25 
26.49 - 26.49 
42.92 11.17 31.75 
35.64 6.12 29.52 
35.18 6.46 28.72 
32.12 5.76 26.36 
26.49 7.05 19.44 
24.84 8.17 16.67 
25.08 4.30 20.78 
33.99 3.76 30.23 
31.42 - 31.42 
61.23 16.22 45.01 
46.91 12.21 34.70 
43.17 Y.52 35.65 
54.43 8.75 45.68 
70.16 1^^.15 56.01 
34.94 10.36 24.58 
41.27 7.82 33.45 
52.78 7.24 45.54 
16.63 - 16.63 
22.27 6.92 15.35 
36.83 8.11 28.72 
27.19 5.73 21.46 
28.14 7.56 20.58 
31.66 18.94 12.72 
30.25 19.75 10.50 
33.07 5.72 27.35 
32.12 8.84 23.28 
42.00 - 42.00 
42.70 6.48 36.22 
43.87 6.09 37.78 
56.78 8.37 48.41 
41.76 6.58 35.18 
37.75 6.41 31.34 
54.43 5.83 48.60 
37.29 3.71 33.58 
41.52 3.77 37.75 
14.98 - 14.98 
34.23 10.28 23.95 
26.27 5.34 20.93 
34.23 6.49 27.74 
45.52 4.97 ^.55 
33.31 9.74 23.57 
25.32 5.37 19.95 
23.45 3.67 19.78 
30.25 3.58 26.67 
31.19 - 31.19 
^.33 5.50 38.83 
42.70 3.70 39.00 
42.46 4.96 37.50 
42.92 4.06 38.86 
29.55 3.61 25.94 
33.31 4.82 28.49 
34.23 3.23 31.00 
52.08 2.24 49.84 
30.71 - 30.71 
74.38 9.25 65.13 
60.06 6.98 53.08 
55.38 5.96 49.42 
69.21 6.90 62.31 
74.63 9.17 65.46 
38.94 7.37 31.57 
39.65 3.23 36.42 
69.46 3*86 65.60 
23.92 - 23.92 
29.09 5.93 23.16 
55.38 6.77 48.61 
35.42 4.47 30.95 
36.37 6.25 30.12 
31.90 6.53 25.37 
27.90 7.^ 20.50 
45.98 4.85 41.13 
34.23 4.90 29.33 
105.73 - 105.73 
162.21 61.60 100.61 
154.23 56.07 98.16 
205.17 73.58 131.59 
182.19 72.50 109.69 
135.20 51.39 83.81 
161.06 48.10 112.96 
124.65 38.19 86.46 
138.27 35.48 102.79 
34.60 - 34.60 
122.94 64.65 58.29 
101.89 55.80 47.09 
139.20 70.55 68.65 
167.85 68.10 99.75 
104.47 51.29 53.18 
86.63 41.03 ^45.60 
77.97 34.83 43.14 
90.62 32.25 58.37 
101.29 - 101.29 
173.01 62.11 110.90 
160.09 51.36 108.73 
188.06 70.81 117.25 
180.51 62.59 117.92 
120.65 44.33 76.32 
120.89 ^.41 80.48 
122.79 35.57 87.22 
151.39 29.23 122.16 
115.59 - 115.59 
224.19 55.55 168.64 
194.14 50.87 143.27 
210.25 62.87 147.38 
233.82 60.16 173.66 
238.29 47.34 190.95 
149.08 42.65 106.43 
158.94 37.89 121.05 
202.83 31.50 171.33 
61.38 - 61.38 
120.46 53.62 66.84 
154.26 49.45 104.81 
159.39 70.48 88.91 
150.05 65.38 84.67 
106.60 45.61 60.99 
95.31 43.64 51.67 
130.53 33.16 97.37 
114.32 34.45 79.87 
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Tatle 19 
Effect of Partial Preasure of Oxygen on JJecomposition of Soil 
Soil San^jles - 20 grams 
HLantfl - corn and soybeans - 0,5 percent Moisture 
150 percent Moisture Equivalent (M.) and Wilting Point (W 
OxygjQn ITension O2 percent eqiials 0.0; 5*0; and 21.0. 
oTojToi 
Muscatine Com 
" Com 
" Corn 
" Com 
3 days 
Total Plant Soil 
Mgm, CO2 Shrolution after: 
10 days 
Total Plant Soil 
2k days 
Total Plant Soil 
M. 20.11 
M. 20.11 
w.p. 15.27 
W.P. 1S.I*8 
7.83 12.28 
7.50 12.61 
5.97 9.30 
7.69 10.79 
30.23 10.63 19.60 
29.77 11.19 18.58 
lk.57 4.37 10.20 
2^.95 12,¥i- 12.51 
in.98 11.35 30.63 
i>2.22 12.25 29.97 
27.24 13,54 13.70 
24,i+9 10.87 13.62 
Muscatine Soylaeans M. 
II 
26.56 17.37 9.19 33.20 15.16 IQ.Ok ^>4.29 14.67 29.62 57.88 13 
Soyteana M, 33.00 20.85 12.15 31.86 13.38 18.48 37.84 lO.ito 27.44 53.04 10 
Soybeans W.P. 15.49 8.94 6.55 23.78 13.76 10.02 32.78 17.27 15-51 36.45 12 
Soybeans W.p. 17,56 10.48 7.08 24.7115.87 8.8i+ 30.69 16.24 14.45 32.76 10 
Monona Cora 
Cora 
Com 
Com 
M. 16.88 
M. 16.88 
W.p. 11.11 
W.P. 9.04 
8.08 
9.17 
7.04 
3.28 
Monona Soybeans M. 20.57 13.94 
Soybeans M. 19.87 13,56 
Soybeans W.P. 22.18 15.37 
Soybeans W.P. 21.03 14.97 
8.80 
7.71 
4.07 
5.76 
6.63 
6.31 
6.81 
6.06 
19.20 
17.80 
13.64 
11.87 
9.33 
9.42 
5.49 
3.98 
9.87 
8.38 
8.15 
7.89 
5.0^ O2 
Muscatine Com 
" Com 
" Corn 
" Com 
M. 35.98 17.01 18.97 
M. 35.98 18.02 17.96 
W.P. 23.32 11.69 11.63 
W.P. 20.79 11.76 9.03 
Muscatine Soybeans M. 
R 62.75 38.62 24.13 Soybeans M. 63.65 47.62 16.03 
Soybeans W.P. 49.59 39.21 10.38 
Soybeans W.P. k?,9Q 32.49 15.49 
Monona 
» 
11 
tt 
Monona 
n 
Com M. 24.95 17.57 7.38 
Com M. 23.32 15.58 7.74 
Com W.P. 17.56 11.94 5.62 
Corn W.P. 17.56 11.76 5.80 
Soybeans H. 
Soybeans M. 
Soybeans W.P. 
Soybeans W.P. 
52.58 43.95 8.63 
57.18 45.69 11.49 
37.38 32.49 4.89 
35.99 29.32 6,67 
23.78 
22.18 
15.95 
16.19 
9.29 14.49 
8.68 13.50 
7.24 8.71 
7.16 9.03 
25.85 14.61 11.24 
24.49 14.98 9.51 
29.77 21.63 8.14 
17.12 10.29 6.83 
51.66 21.93 29.73 
^.37 21.88 18.49 
37.14 22.37 14.77 
31.15 26.22 4.93 
49.59 18.96 30.63 
48.66 19.13 29.53 
30.47 IS.kO 15.07 
27.70 17.55 10.15 
32.54 22.72 9.82 
38.52 26.13 12.39 
23.78 19.54 424 
18.48 15.46 3.02 
28.62 17.36 11.26 
29.09 16.79 12.30 
24.25 15.02 9.23 
19.71 13.63 6.08 
37.84 16.84 21.00 
35.31 17.73 17.58 
22.iK) 11.24 11.16 
22.40 14.10 8.30 
46.60 8.28 38.32 
39.91 11.14 28.77 
25.17 5.58 19.59 
24.03 6.73 17.30 
62.72 i 
44.97 < 
29.77 2 
29.33 J 
59.03 10.39 48.64 84.41 1 
49.13 10.10 39.03 49.59 ' 
27.02 4.59 22.43 35.07 • 
19.19 4.35 14.84 23.56 ; 
27.02 8.94 18.08 itO.59 I 
30.47 10.75 19.72 37.84 i 
18.94 6.08 12.86 25.17 J 
18.72 5.09 13.63 24.71 I 
31.39 6.95 24.44 42.22 ' 
23.78 7.58 16.20 27.94 ' 
21.03 2.44 18.59 26.31 : 
13.20 2.65 10.55 13.64 1 
01 f\(£ n-
Tatle 19 
sd Preaaure of Oxygen on decomposition of Soil Carton 
Soil Samples - 20 grams 
9 - corn and aoyljeans - 0,5 percent Moisture 
Moisture Equivalent (M.) and Wilting Point (V/.P.) 
lenaion O2 percent eqiials 0.0; 5*0; and 21.0. 
Mgm. CO2 SJvolution after; 
10 days days 52 days Total 
Total Plant Soil lotal Plant Soil Total Plant Soil Total Plant Soil 
30.23 10.63 19.60 ia.98 11.35 30.63 49.81 g.'+s 40.33 142.13 39.29 102.84 
29.77 11.19 18.58 42.22 12.25 29.97 54.19 9.89 44.30 146.29 40.83 105.46 
14.57 4.37 10.20 27.24 13.5413.70 27.94 9.70 18.24 85.02 33.58 51.44 
24.95 12.44 12.51 24.49 10.87 13.62 27.02 6.19 20.83 94.94 37.19 57.75 
33.20 15.16 18.04 44.29 14.67 29.62 57.88 13.42 44.46 161.93 60.62 IOI.31 
31.86 13.38 18.48 37.84 10.^K) 27.44 53.04 10.95 42.09 155.74 55.58 100.16 
23.78 13.76 10.02 32.78 17.27 15.51 36.45 12.13 24.32 108.50 52.10 56.^ 
24.71 15.87 8.84 30.69 16.24 14.45 32.76 10.87 21.89 105.72 53.46 52.26 
19.20 9.33 9.87 23.78 9.29 14.49 29.77 8.48 21.29 89.63 35.18 54.45 
17.80 9.42 8.38 22.18 8.68 13.50 27.24 7.80 19.44 84.10 35.07 49.03 
13.64 5.49 8.15 15.95 7.24 8.71 17.80 4.68 13.12 58.50 24.45 34.05 
11.87 3.98 7.89 16.19 7.16 9.03 25.39 14.87 10.52 62.49 29.29 33.20 
25.85 14.61 11.24 37.84 16.84 21.00 43.58 12.47 31.11 227.84 57.86 69.98 
24.49 14.98 9.51 35.31 17.73 17.58 41.05 14.14 26.91 120.72 6o.4l 60.3I 
29.77 21.63 8.14 22.40 11.24 11.16 13.88 3.55 10.33 88.23 51-79 36.44 
17.12 10.29 6.83 22.40 14.10 8.30 19.40 9.68 9.72 79.95 49.04 30.91 
51.66 21.93 29.73 46.60 8.28 38.32 62.72 4.91 57.81 196.96 52.13 144.83 
40.37 21.88 18.49 39.91 11.14 28.77 44.97 6.12 38.85 161.23 57.16 104.07 
37.14 22.37 14.77 25.17 5.58 19.59 29.77 2.11 27.66 115*iK) 41.75 73.65 
31.15.26.22 4.93 24.03 6.7317.30 29.33 2.9326.40 105.30 47.64 57.66 
^9.59 18.96 30.63 59.03 10.39 48.64 84.41 8.00 76.41 255.78 75.97 179 81 
^9.13 10.10 39.03 49.59 4.66 44.93 211.03 81.51 129.52 
lo'tl 31.54 142.15 62.73 79.42 
27.70 17.55 10.15 19.19 4.35 14.84 23.56 3.04 20.52 118.43 57.43 61.00 
la'it ll'tl 8.94 18.08 40.59 6.6I 33.98 125.10 55.84 69.26 
38.52 26.13 12.39 30.47 10.75 19.72 37.84 6.65 31.19 130.15 59.11 7lo4 
23.78 19.54 424 18.94 6.08.12.86 25.17 4.12 ^.05 85.45 41!S S.77 
18.48 15.46 3.02 I8.72 5.09 13.63 24.71 2.93 21.78 79.47 35,24 44.23 
28.62 17.36 11.26 31.39 6.95 24.44 42.22 5.72 36.50 154.81 73.98 80.83 
29.09 16.79 12.30 23.78 7.58 16.20 27.94 5.60 22.34 137.99 75.66 62.33 
2.^ 18.59 26.31 1.50 24.81 108.97 51.45 57.52 
19.71 13.63 6.08 13.20 2.65 10.55 13.64 1.07 12.57 82.54 46.67 35.87 
Monona 
Monona 
Soyl)eans M. 33*00 20.85 12,15 
So7l)0an8 W.P. 15.49 8.94 6.55 
Soybeans W.P. 17.56 10.48 7.08 
Corn 
Corn 
Corn 
Com 
M. 16.88 
M. 16.88 
W.P. 11.11 
W.P. 9.04 
8.08 
9.17 
7.04 
3.28 
Soy'beana M. 20.57 13.94 
Soybeans M. 19.87 13.56 
Soybeans W.P. 22.18 15.37 
Soybeans W.P. 21.03 14.97 
5.0^ 02 
Muscatine Com 
" Com 
" Corn 
" Com 
8.80 
7.71 
4.07 
5.76 
6.63 
6.31 
6.81 
6.06 
M. 35.98 17.01 18.97 
M. 35.98 18.02 17.96 
W.P. 23.32 11.69 11.63 
W.P. 20.79 11.76 9.03 
31.86 13.38 18.48 
23.78 13.76 10.02 
24.71 15.87 8.84 
19.20 
17.80 
13.64 
11.87 
9.33 
9.42 
5.^9 
3.98 
9.87 
8.38 
8.15 
7.89 
25.85 14.61 11.24 
24.49 14.98 9.51 
29.77 21.63 8.14 
17.12 10.29 6.83 
51.66 21.93 29.73 
40.37 21.88 18.49 
37.14 22.37 14.77 
31.15 26.22 4.93 
37.84 10.40 27.44 53.04 
32.78 17.27 15.51 36.45 
30.69 16.24 32.76 
23.78 
22.18 
15.95 
16.19 
9.29 14.49 
8.68 13.50 
7.24 8.71 
7.16 9.03 
37.84 16.84 21.00 
35.31 17.73 17.58 
22.iK) 11.24 11.16 
22.40 14.10 8.30 
46.60 8.28 38.32 
39.91 11.14 28.77 
25.17 5.58 19.59 
24.03 6.73 17.30 
Muscatine Soybeans M. 62.75 38.62 24.13 
" Soybeans M. 63.65 47.62 16.03 
" Soybeans W.P. 49.59 39.21 10.38 
« Soybeans W.P. 47.98 32.49 15.49 
Monona 
n 
H 
H 
Monona 
n 
n 
It 
Com M. 24.95 17.57 7.38 
Com M. 23.32 15.58 7.74 
Com W.P. 17.56 11.94 5.62 
Corn W,P.i 17.56 11.76 5.80 
Soybeans M. 
Soybeans M. 
Soybeans W.P. 
Soybeans W.P. 
52.58 43.95 8.63 
57.18 45.69 11.49 
37.38 32.49 4.89 
35.99 29.32 6.67 
21.0^ O2 
Muscatine Corn 
" Com 
" Com 
" Com 
M. 36.70 20.71 15.99 
M. 39.69 21.40 18.29 
W.P. 24.25 13.70 10.55 
W.P. 22.64 12.76 9.88 
Muscatine Soybeans M. 
n 
67.32 45.49 21.83 
Soybeans M. 67.78 45.87 21.91 
Soybeans W.P. 49.59 38.59 11.00 
Soybeans W.P. 50.05 37.90 12.15 
49.59 18.96 30.63 
48.66 19.13 29.53 
30.47 15.^40 15.07 
27.70 17.55 10.15 
32.54 22.72 9.82 
38.52 26.13 12.39 
23.78 19.54 424 
18.48 15.46 3.02 
28.62 17.36 11.26 
29.09 16.79 12.30 
24.25 15.02 9.23 
19.71 13.63 6.08 
47.98 23.40 24.58 
40.83 23.03 17.80 
32.78 23.41 9.37 
28.16 18.74 9.42 
45.89 18.40 27.49 
52.58 20.97 31.61 
25.63 14.30 11.33 
25.85 16.17 9.68 
59.03 10.39 48.64 
49.13 10.10 39.03 
27.02 4.59 22.43 
19.19 4.35 14.84 
27.02 8.94 18.08 
30.47 10.75 19.72 
18.94 6.08 12.86 
I8.72 5.09 13.63 
31.39 
23.78 
21.03 
13.20 
46.82 
35.99 
26.31 
24.71 
38.99 
50.98 
18.26 
17.34 
6.95 24.44 
7.58 16.20 
2.44 18.59 
2.65 10.55 
7.77 39.05 
8.87 27.12 
6.49 19.82 
5.22 19.49 
8.69 30.30 
8.44 42.54 
4.37 13.89 
4.54 12.80 
Monona 
Monona 
Cora M. 25.17 18.39 
Com M. 26.34 18.04 
Corn W.P. 18.26 14.02 
Com W.P. 18.72 12.34 
Soybeans M. 56.28 50.77 
Soybeans M. 55.11 47.56 
Soybeans W.P, 39.45 31.99 
Soybeans W.P. 40.15 31.61 
6.78 30.93 22.53 8.40 26.3I 8.51 17.80 
8.30 38.77 22.62 16.15 33.22 8.42 24.80 
4.24 29.09 19.35 9.7^ 26.31 3.77 22.54 
6.38 28.40 18.14 10.26 17.34 3.00 14.34 
5.51 29.26 18.59 10.67 24.03 7.29 16.74 
7.55 28.40 17.86 10.54 24.03 7.20 16.83 
7.46 26.78 17.03 9.75 24.03 3.79 20.24 
8.54 33.22 17.56 15.66 32.78 6.25 26.53 
31.86 13.38 18.48 
23.78 13.76 10.02 
24.71 15.87 8.84 
19.20 9.33 
17.80 9.42 
13.64 5.49 
11.87 3.98 
9.87 
8.38 
8.15 
7.89 
25.85 14.61 11.24 
24.49 14.98 9.51 
29.77 21.63 8.14 
17.12 10.29 6.83 
37.84 10.^ 27.44 
32.78 17.27 15.51 
30.69 16.24 14.45 
23.78 
22.18 
15.95 
16.19 
9.29 14.49 
8.68 13.50 
7.24 8.71 
7.16 9.03 
37.84 16.84 21.00 
35.31 17.73 17.58 
ZZM 11.24 11.16 
22.40 14.10 8.30 
53.04 10.95 42.09 155.74 55.58 
12.13 24.32 108.50 52.10 
32.76 10.87 21.89 105.72 53.46 
29.77 8.48 21.29 89.63 35.18 
27.24 7.80 19.^ 84.10 35.07 
17.80 4.68 13.12 58.50 24.45 
25.39 14.87 10.52 62.49 29.29 
43.58 12.47 31.11 127.84 57.86 
41.05 14.14 26.91 120.72 60.41 
13.88 3.55 10.33 88.23 51.79 
19.40 9.68 9.72 79.95 49.04 
100.16 
56.iW 
52.26 
54.45 
49.03 
34.05 
33.20 
69.98 
60.31 
36.44 
30.91 
51.66 21.93 29.73 
40.37 21.88 18.49 
37.14 22.37 14.77 
31.15 26.22 4.93 
46.60 8.28 38.32 
39.91 11.14 28.77 
25.17 5.58 19.59 
24.03 6.73 17.30 
62.72 4.91 57.81 
44.97 6.12 38.85 
29.77 2.11 27.66 
29.33 2.93 26.40 
196.96 52.13 
161,23 57.16 
115*40 41.75 
105.30 47.64 
144.83 
104.07 
73.65 
57.66 
49.59 18.96 30.63 
48.66 19.13 29.53 
30.47 15.40 15.07 
27.70 17.55 10.15 
32.54 22.72 9.82 
38.52 26.13 12.39 
23.78 19.54 424 
18.48 15.46 3.02 
28.62 17.36 11.26 
29.09 16.79 12.30 
24.25 15.02 9.23 
19.71 13.63 6.08 
59.03 10.39 48.64 
49.13 10.10 39.03 
27.02 4.59 22.43 
19.19 4.35 14.84 
27.02 8.94 18.08 
30.47 10.75 19.72 
18.94 6.08 12.86 
I8.72 5.09 13.63 
31.39 
23.78 
21.03 
13.20 
84.41 8.00 76.41 
49.59 4.66 44.93 
35.07 3.53 31.54 
23.56 3.04 20.52 
6.95 24.44 
7.58 16.20 
2.44 18.59 
2.65 10.55 
255.78 75.97 
211.03 81.51 
142.15 62.73 
118.43 57.43 
40.59 6.61 33.98 125.10 55.84 
37.84 6.65 31.19 130.15 59.11 
25.17 4.12 21.05 85.45 41.68 
24.71 2.93 21.78 79.47 35.24 
42.22 5.72 36.50 
27.94 5.60 22.34 
26.31 1.50 24.81 
13.64 1.07 12.57 
154.81 73.98 
137.99 75.66 
108.97 51.45 
82.54 46.67 
179.81 
129.52 
79.42 
61.00 
69.26 
71 o4 
43.77 
44.23 
80.83 
62.33 
57.52 
35.87 
47.98 23.40 24.58 46.82 7.77 39.05 68.49 5.08 63.41 
40.83 23.03 17.80 35.99 8.87 27.12 41.16 5.51 35.65 
32.78 23.41 9.37 26.31 6.49 19.82 31.61 3.76 27.85 
28.16 18.74 9.42 24.71 5.22 19.49 28.16 3.30 24.86 
45.89 18.40 27.49 38.99 8.69 30.30 46,60 7.60 39.00 
52.58 20.97 31.61 50.98 8.44 42.54 69.39 7.45 61.94 
25.63 14.30 11.33 18.26 4.37 13.89 24.71 3.81 20.90 
25.85 16.17 9.68 17.34 4.54 12.80 21.03 2.74 18.29 
30.93 22.53 8.40 26.31 8.51 17.80 39.23 6.38 32.85 
38.77 22.62 16.15 33.22 8.42 24.80 53.70 6.07 47.63 
29.09 19.35 9.74 26.31 3.77 22.54 38.52 1.58 36.94 
28.40 18.14 10.26 17.34 3.0014.34 31.06 1.51 30.35 
29.26 18.59 10.67 24.03 7.29 16.74 35.99 5.77 30.22 
28.40 17.86 10.54 24.03 7.20 16.83 33-68 5.52 28.16 
26.78 17.03 9.75 24.03 3.79 20.24 37.38 2.19 35.19 
33.22 17.56 15.66 32.78 6.25 26.53 49.13 3.54 45.59 
199.99 
157.67 
114.95 
103.67 
198.80 
240.73 
118.19 
114.27 
56.96 
58.81 
47.36 
40.02 
80.18 
82.73 
61.07 
61.35 
121.64 55.81 
152.03 55.15 
112.18 38.72 
96.32 34.99 
145.56 82.42 
141.22 78.14 
127.64 55.00 
155.28 58.96 
143.03 
98.86 
67.59 
63.65 
118.62 
158.00 
57.12 
52.92 
65.83 
96.88 
73.46 
61.33 
63.14 
63.08 
72.64 
96.32 
Table 20 
Effect of Wetting and Drying on Decomposition of Soil Organ! 
Muscatine Soil - 20 gram san^les Com Residue - 2.5 pert 
Wet three days, then slowly dried - cycle equals 12 daji 
Mgm. COg Evolution after: 
12 days Zh days 36 days 
Moisture Add'n Total Hant Soil Total Plant Soil Total Plant Soil TOt£ 
Moist 0 47.06 47.06 29.06 29.06 41.05 41.05 48.] 
n 2.5!^ 152.37 32.08 98.21 78.15 20.06 70.34 29.72 40,62 68.' 
R 2.5^ 175.21 140.1^6 34.75 92.69 76.22 16.47 74.03 27.67 46.36 80.C 
n 180.95 U7.07 33.88 103.64 66.98 36.66 90.14 30.35 59.79 96. < 
Wet and 
dry 0 32.if5 - 32.45 18.70 - 18.70 45.41 - 45.41 53. j 
u 2.5^ 160.01 134.23 25.78 96.14 73.87 22.27 81.16 27.77 53.39 71.' 
n 2.5^ 170.13 145.10 25.03 87.85 67.49 20,36 72.^0 18.01 54.39 79.: 
N 2.5$ 169.20 141.86 27.34 52.14 33.78 18.36 7^.93 24.75 50.18 81.( 

Taljle 20 
id Drying on Decongjosition of Soil Organic Matter 
20 gram san^les Com Besidue - 2.5 percent 
, then slowly dried - cycle equals 12 days 
Mgm. CO2 Evolution after: 
2U days 36 days 48 days Total 
Plant Soil Total Plant Soil Total Plant Soil Total Plant Soil 
29.06 41.05 41.05 48.18 48.18 165.35 165.35 
78.15 20.06 70.34 29.72 40.62 68.49 13.61 54.88 421.49 273.85 147.64 
76.22 16.47 74.03 27.67 46.36 80.01 15.87 64.14 4a. 94 260.22 161.72 
66.98 36.66 90.14 30.35 59.79 96.60 15.27 81.33 471.33 259.67 211.66 
. 18.70 45.41 45.41 53.50 53.50 150.06 150.06 
73.87 22.27 81.16 27.77 53.39 71.48 19.00 52.48 408.79 254.87 153.92 
67.49 20.36 72.40 18.01 54.39 79.31 14.00 65.31 iK)9.69 244.60 165.09 
33.78 18.36 74.93 24.75 50.18 81.62 18.64 62.98 377.89 219.03 158.86 
ro VJO 

